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TECHNICAL DATA 


PROPOR TIONE ER* 
Shell Products Pipe Line was one of the BASE ST TANK AGE PAPHIC PA 

liret to recognize the flexibility of operation TREAM BLE 
mede possible by continuous sutomatic SYSTE 
‘eteeam'’ blending. This company has 
installed B-LF Industries’ equipment at 
theists Wood River Pump Station for blend- 
ing limished gasclines directly to their 
North and East lines respectively. Preset 
formulations at ell flow rates of finished 

duct d ded by the pipeline ore 
ensometieale tadettat be Gediialin oom 
ponent blenders .. . to blend sia gasoline 
bese stocks, T.E.L., dye, and gasoline 
edditives to pipe lines without inter- 
mediate tankage, Full particulars on this 
installation are aveilable 





BASE STOCK 
TANKAGE! MAXIMUM 
= TANK 


STREAM UTILIZATION 
BLENDING 


PROPORTIONEERS, INC. | am THE PROBLEM 
TANDARD PANEL STREAM BLENDER 
As automobile manufacturer 
or } ression engi es retir er 
motor fuels. New processes, or im 
installed to meet these demar 
the tact that the automotive 


This equipment can be arranged to 
handle any type of problem and any num- 
ber of components at flow rates ranging 
trom 190 barrels per hour to the limit of THE SOLUTION 
modern transter pumping equipment and 
pipe line sises. The fast growing petroleum u 

Unite are eveilable for stream blending ment which facilitates produ rm 2mer an 
other finished products (solvents, diesel blending gives refinery operation the flexibility it need 
tuele, lube eile, hesting eile, bunker fusle, progress. Stream yy not only provides tailor-n 

minimizes the need r intermediate tankage and 4l) 
cepholt cutbacks, ote.) with equal Ceeiilty market conditions to be met without costly inventory 
ond dependability. Gus diversitied product Industries, Inc. is the leading man‘ifacturer of this type 
line... tor metering, feeding end con- boasts the greatest number of diversified installations 
trolling any of the petroleum or petro- 
chemical processes...is designed to 
make money for you. Let us show you how! Features 


grade tuels and predictions | 








Complete stream blending systems, utilizing unitizec 
are available factory-tested under field 

All systems are electrically and mechanically 

vide “fail-safe” operation under all job conditions 
Our “Blue Chip” products are designed, engineered 
assembled and tested under one roof 
outstanding product quality and performance 


“THE BEST COSTS LESS” 


For engineered recommendations, write to Proportioneers, Inc., Division of B-I-F Ind 


B-LF INDUSTRIES 
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New CONSTRUCTION involve ; problems of procure 
ment and expediting, as well as design and ere« 
tion. But American Liberty Oil Company, Mt 
Pleasant, Texas, avoided all this when they mod 
ernized their 5,000 b/d thermal cracking faciliti 


and added a new 6,000 b/d catalytic cracking unit 


How? By selecting “Oilwell” to procure the ma 


terials and equipment involved in the construction 
of this project thus centralizing all the details in 


one re hable source 


Ik YOU ...are about to undertake a construc- 
tion project, bring your procurement and supply 
problems to “Oilwell.’’ Learn for yourself the 
many advantages of shifting logistic responsibil- 
ities to a long-established, fully-integrated organ- 
ization that specializes in supplying the Petro- 
leum Industry. 





A few of the 20 Wilson-Snyder Type ES Centrifugal Process Pumps 
which handle the various combinations of capacities, differential heads 
specific gravities and temperatures involved in this installation. Wide 


interchangeability of ports results in minimum inventory requirements 


Oil WELL SUPPLY 
DIVISION UNITED STATES STEEL CORPORATION 


Executive Offices—DAUAS, TEXAS 


with Refinery Equipment Specialists at 


Beaumont, Texas Corpus Christi, Texas New York, N.Y 


Braddock, Pa Dalias, Texas Odessa, Texas 
Calgary, Alberta 


Houston, Texas 


Charleston, W. Va Los Angeles, Calif 


Ponca City, Okla 
Shreveport, La 


Chicago, Illinois New Orleans, La Tulsa, Okla 








How to Improve Product Quality 
By Chemical Treatment 


A big problem today is how to get more products 
of high quality out of each barrel of crude oil 
how can stocks obtained by normal process meth- 
ods be further upgraded? 


Chemical treatment has attained considerable stat- 
ure as one of the processors’ trump cards for 
getting this quality. Up to now, however, little 
up-to-date information has been published on the 
subject 


In this four-article symposium, you will find a 
wealth of helpful information on chemical treat- 
ment. 


a HYDROGEN TREATING of crudes and 
heavier-than-gasoline stocks, by Jerry Mc- 
Afee and W. A. Horner p. 47 


2 CHEMICAL AND HYDROGEN TREAT- 
ING of petroleum fuels heavier than gaso- 
line, by W. W. Scheumann. p. 53 


‘S MERCAPTAN REMOVAL AND CON- 
VERSION in gasoline and its components, 
by H. E. Walker and E. B. Kennelly p. 58 


® PRESSURE-HYDROGEN TREATING of 
petroleum naphthas, by Marshall Sittig 
p. 67 
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“‘Powerforming”’ Makes It 14 


Latest addition to the roster of catalytic reforming 
processes is “Powerforming,” Esso Research & 
Engrg. Co.'s new fixed-bed, cyclic process using a 
platinum type catalyst and a newly developed re- 
generation technique. p. 69 


Soyez les Bienvenus a Montreal 


.. which means “Welcome to Montreal.” If you're 
one of several thousand who will attend the Mid- 
Year Meeting, API Division of Refining in May, 
here is a concise rundown on what to do and see 
in this beautiful Canadian city. p. 70 


1 2 4 


Bubble-Cap Tray Design — Part Ill 


In this month’s installment, design techniques are 
developed to make possible an optimum tray de- 
sign for any specific design, using the tools of tray 
dynamics and design standards developed in Parts 
I and I!, from the February and March issues. 


This first truly complete manual of new process 
design methods for optimum bubble-cap tray de- 
sign was prepared exclusively for the readers of 
this magazine by William L. Bolles, of Monsanto 
Chemical Co. p. 72 
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Processing for April, 1956 


Earthmoving — Quick and Easy 
How Sun Oil Co. at its Marcus Hook, Pa., re- 


finery, is solving several troublesome earthmoving 
problems with digging machines, particularly in More Information-Packed Issues 
pots where working space is extremely limited 


It will pay you to keep your eyes peeled for your 
\ story in words and picture p. 80 


copy of PETROLEUM PROCESSING every month 
i mt 4 (‘oming your way in the near future ome next 
month, others farther down the lin are articles 
on these subject 


se ” 4 oe ] 
How ‘‘Bad”’ Can Diesel Fuel Be? e Six Tough Turnaround Problems and How 


Railroads do not need high quality diesel fuel Ihey Were Licked 

ays this report on a 10-year study by the Co © Adipic Acid Its Uses and How It is Made 
ordinating Research Council. Distillate supply-de via the Cyclohexane Rout 

mand in the future may force the roads to widen ® The fourth and final installment in th 
their useable fuel range as mu iS pos ible p- 8] ol a ch on Bubble ap Iray Design 


series 


1 3 


Significant Ideas for Tomorrow 
Which Blending Method Is Best? as seen by the editors. Subjects this issue in 


this regular monthly department include: plasts 
With a multitude of materials to blend into pipe and its potential; the future for heating oil 
other multitude of finished motor fuel product ind other prox ipplication for radia 
which method should a refine batch, par i new thought or mputer p. 15 
tial on-stream, O 


blending? ant 3 4 


| ach technique i if AgVANLALE and di adv in 
| 


ages. Here | mpict view of the variou 


enidiiiiin hind om AOE IR ANON Getting All You Have Coming? 


Although 1 a Story of gasoline ‘bl nding, it will Our new Reader Service Card has been rede 

be of help | olving Oblems of blending other igned for your convenience. If you need or want 
products as w ird in p. 82 extra copies of some of our popular reprints of 
our new Data Sheet use this handy card. It’s an 
easy and fast way to t what you want p. 143 
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Continue ‘‘Readers’ Guide"’ on p.93 
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Fig. -P reL decomposition in fired engine 
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mixtures of iswo-octane 


ind n-heptane containing 6 mi TEI 


per “# illon 


New research on antiknock action 


by ELLIS B. RIFKIN 
Ethyl Corporation, Detroit, Mich. 
Although tetraethyllead is 
intiknock 
fundamentals of its 


widely 


used as an agent, some 


action are still 


not completely understood. Since a 
full understanding of the mechanism 
of ita action could presumably lead 


to increased effectiveness of utiliza 
tion 


duct 


the Ethyl ¢ orporation con 
rcontinuing basic research pro 


gram on antiknocks 


Many 


mechaniam by 


theories concerning the 
which tetraethyllead 
ts as an antiknock in the internal 
combustion engine involve either the 
which tetraethyllead de 


or the products re 


proce by 
com pose ulting 
from such decomposition 


This report describes the stu 


of variables affecting the decompo 
sition of tetraethyllead both in fired 
engines and in motored engines 

In a first series of experiments 
a spark-ignited, fixed-compression 
ratio, L-head engine was employed 
‘This engine was equipped with a sam 
pling valve of special design which 
permits repetitive extraction of smal! 
samples from the end-gas region of 
the combustion chamber 

Mixtures of iso-octane and normal 
heptane were used as fuels, and end 


gas samples were taken at 5° inter 


) 


vals from 25° before top center to 


1)” after top center. The results of 
these studies are indicated in Figuré 
| which shows 

1. That essentially all the tetraethy! 


lead is decomposed before the mix 


(To obtain more data on advertised products see page 142) 


ture is consumed by flame front 


2. That the 


decomposition is markedly 


the 
tetraethyllead 
iffex ted 


rate ofl 


by fuel composition 


In order to resolve this effect of 
fuel composition more completely, it 
decided to 


series of experiment 


was conduct a second 
this time tn ; 
motored engine, to permit measure 


\ single yl 


inder engine was again used, but in 


ment of temperatures 
this series of experiments, the engine 
was of the variable-compression ratio 
type to permit variation of tempera 
ture and pressure of the fuel-air mix 
ture over as wide a range as possible 
Mixtures of iso-octane and norma! 
heptane as well as di-isobutylene were 
the fuels tested 
the effect of fuel composition on tet 


Figure 2 illustrates 
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COMPRESSION RATIO 


Fig. 2. Effect of fuel on TEL decon 


rac thyllead decompo ition in the mo 
tored engine omewhat comparable 
data to that shown in Figure 1 for 
the fired-engine studies 

Again anapparent« orrelation wa 
obtained between fuel composition 
ind rate of tetraethyllead decompo 
ition — with the more rapid rate bn 
ing associated with fuels of higher 
octane number 

To gain still greater insight int 
this relationship, technicians calcu 
lated peak cycle temperatures and the 
tetraethyllead decomposition data 
were examined against this variable 
The results of this work are shown in 
Figure 3. It can be seen immediately, 
that most of the variation due to fuel 
composition has been eliminated 


This leads to the conclusion that ter 


position ina n otored engine 


perature may be the one basic vari 
able governing the decomposition of 
tetraethyllead—and that fuel com 
position has only an indirect influ 
ence so far as it affects the peak 
temperature of the charge in the cyl 
inder. A mathematical analysis tal 
ing into account the variation in tem 
perature of the charge throughout 
the cycle and comparison of those 
data with tetraethyllead decompo 
ition data confirm this conclusion 

This account of one typical re 
earch project in the Ethyl Labora 
tories is designed to give you in the 
petroleum industry a glimpse into 
the vast body of continuing research 
being carried out to guarantee the 
maximum effectivene of “Ethyl 


Antiknock Compound 


ISO OCTANE IN n HEPTANE 


ISO OCTANE IN n HEPTANE 


DI-ISOBUTYLENE 


ISO OCTANE ——e—— 


What 
Ethyl Research 


offers you 


Ethyl Research is inthe unusual 
position of being able to serve 
both the petroleum and auto 
motive industries. 

In that capacity, we have 
contributed much in the field 
of fundamental as well as ap 
plied research. ‘Today at our 
laboratories in Detroit we are 
conducting studies on the na 
ture of combustion... the cause 
of preignition...and the mech 
anism of deposit accumulation 

Searching for answers to these 
“basic” problems has led us to 
develop many new instruments 
and new techniques. ‘The infor 
mation which we have devel 
oped from our research efforts 
is being constantly circulated 
throughout both the automo 
tive and petroleum industries 
to help the different companies 
with their research, 

If you desire any information 
concerning fuel-engine prob 
lems, just contact your Ethy! 
Laboratory ‘Technical Repre 


sentative 


ETHYL CORPORATION 


New York 17,N.Y 
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All types of Floating Roofs 


WIGGINS HIDEK”* WIGGINS LODEK* WIGGINS DOUBLEDEK* 


WIGGINS FLOATING ROOFS PAY FOR THEMSELVES 


Whatever your Floating Roof requirements get General Amer 
LRUMASED, anttvels. Unbleced because General American 1 
type S of Floating Roof >| 


Wiggins Floating Roofs, Dry Seal Gasholders, Lifter Roofs, Cone Roofs 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street + Chicago 90, Illinois 
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Editorial & Business Offices Just Call Us "The 


330 West 42nd St., New York 36, N.Y 
Carry 6. Weddell, Publisher NE question | am frequently asked by readers is this: “Just what 

Editorial Staff ( ) does an editor on a publication such as PETROLEUM PROCESSING 
William F. Bland, Editor do; what is his job? 
William C. Uhl, Managing Editor 
Virgil B. Guthrie, Associate Editor 
Robert L. Davidson, Associate Editor 
Willis A. Bussard, Assistant Editor 
Nis Miieeadiie sieneen Oia. For one thing, he isn't really a technical writer, even though he 
William A. Caperell, Jr., Art Director often referred to as such. Words are one of hits tools, of course, but he 
Stuart D. Boynton, Editorial Assistant spends only a very little of his time stringing them together to form 
Grace McKay, Editorial Assistont entences and paragraphs, to make a story 


And that isn’t quite as easy to explain as you might think, It's simple 
enough to describe the job of a draftsman or a project engineer. But 
not so with a technical editor; he’s a rather peculiar breed of engineer 


Ronald E. Cannon. Southwestern Editor He spends a lot more of his time out in the field, gathering facts 
W724 Prudential Bidg Houston 25 not 
Richard R. Elwell, West Coast Editor 
1125 West 6th St os Angeles |7 
on mm 3., & aa visits plants. Sometimes he isn’t even working on a story; he may be 

Andrew R. Patla, Washington Editor 
1188 Nat'l. Press Bldg., Washington 4 more interested simply in talking with you readers—to find out what 


as a newspaper reporter looking for a hot “scoop” but rather to get 
the “feel” of our industry. He goes to meetings, attends demonstration: 


Peter J. Gaylor, Patent Reviewer you're thinking about, what you're doing, what your problems are 
so he'll have a better idea of what he should be looking for that'll be 


Business Staff helpful to you 


: Me wry saci my Seles Mgr (In that connection, I’ve just finished a study of our 1955 travelling 

Sim 8, Ceaiaaees, Ceatinettia tie Last year, PETROLEUM Prot ESSING’S full-time editors took 35 sep 

L. W. Nelson, Advertising Makeup arate trips, visited 1O8 plants or othices and covered over 0 OOO 

George Reid (Houston) miles doing it. And that doesn’t include the “local” calls made here in 
Assistant to the Publisher New York, or by our field editors.) 


Regional Sales Representatives He also spends a lot of his time “handling” what other people have 
NEW YORK 36. N.Y written for u rewriting it, organizing it, simplifying it. He puts a lot 
Fred R. Emerson, 330 West 42nd St of thought into figuring out how to present an article to you, so you'll 


Walter W. Patten, 330 West 42nd St vet the most out of it in the quick t pe ible time and with the least 


PHILADELPHIA 3, PA amount of effort on 
Fred R. Emerson, | 7th and Sansom Sts 
ATLANTA , GA. ” ' ; ‘ . 
W. Kearns, 801 Rhodes-Haverty Bldg bold face words or subh« adin at pertinent spots in the story. He doc 
it by yanking out some of the supplementary material and putting it 

CLEVELAND 15, OHIO 


ff ) ) - ’ mot ( “ i) mune ve ‘ ‘ 
William R. Freeman, 1510 Hanna Bldg off to one side a optional” readings methir uu can read if you 


CHICAGO II. ILL want to and have the time, but which isn't absolutely essential to the 
Robert W. Bruley, 520 N. Michigan Ave tory 


HOUSTON 25. TEXAS In short, an editor on PETROLEUM PROCESSING knows how to 
G. Jones, W724 Prudential Bldg recognize and gather helptul facts, | 


, how to organize and explain them in 
Douglas C. Billion, W724 Prudential Bldg clear English, and finally how to get the story across to you. He's a 
DALLAS 1, TEXAS VIS 


G. Jones, 1020, Adolphus Tower 
Douglas C. Billian, 1020, Adolphus Tower 
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Ls a 


your part. He does that with illustrations——photo 
graphs, charts, drawings. He does it with headlines, and with prominent 


a “Visual Information Specialist 


nistory on how a Lypu il 
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National Petroleum News Piatt's Oilgram News Service Piatt's Oilgram Price Service 
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Petroleum Week 
The monthly magatne of oil A daily ndependent oil-news fh 1a 
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it pays to plan with General American 


SAFE, LEASED WAREHOUSES {pr your. roilom Lule Liquid | 


Some liquids need to be ‘‘terminalled”’ in tanks of 
aluminum —some in stainless steel. Some must be 
kept warm with heating coils—some require refrig- 
eration. Special valves and pumps must be designed 
to handle. many of these liquids. Above all, you need 
the knowledge and experience of experts, especially 
for ‘‘ticklish’’ chemicals. General American has both 


facilities and personnel—available to you on an — omnes 


advantageous lease basis 


Y MARKET” STORAGE—FOR OVER 50 
LIQUIDS—NOW LEASED FROM 
GENERAL AMERICAN TANK TERMINALS 
By maintaining liquid inventories at General 
American terminals, you can meet your own 
needs or fill orders quickly, efficiently and 
economically. You get the privacy, safety, 
service and flexibility of your own terminals 
~without capital investment on your part. 

A . 


Six terminals at 5 key-market locations with over 500.000.000 gallon 
capacity: PORT OF NEW YORK (Carteret, N. J.) * PORT OF NEW 
ORLEANS (Good Hope, La.) * CHICAGO, ILLINOIS (Bedford Parl 
PORT OF HOUSTON (Galena Park and Pasadena, Texas) * CORPUS 
CHRISTI, TEXAS 


GENERAL AMERICAN 
TANK STORAGE TERMINALS 


a division of GENERAL AMERICAN 
TRANSPORTATION CORPORATION 


hal 
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What's Happening... 


in Refining 


- Gulf Oil Corp. is spending about $18-million on 
expansion at Philadelphia. New process units, the con 
tractors, and schedules for completion are 

\ 26,000 b/d Platformer, UOP design, Procon con 
struction, mid-195 A 3000 b/d sulfuric acid alkyla 
tion unit, Ralph M. Parsons construction 
summer of 1957. Two “Gulfining” units (heating oil 
desulfurization), 20,000 b/d each, M. W. Kellogg 

irly 195 A 22.500 b/d visbreaker, Catalytic Con 


struction, this month 


pring o1 


.. + Pacific Petroleum Ltd. plans an $1&-million ga: 
processing plant in the Peace River area of Canada, to 
handle 300-million cfd of natural gas, turn out 1700 
b/d natural gasoline, 500 b/d diesel oil, 300 b/d pro 
pane, and 600 b/d of butane 


... British American Oil Co. says it will double the 
21.500 b/d « apacity at ¢ larkson, Ont 


. . Standard Oil Co. (Ohio) has announced its pro 
posed $30-35-million expansion will be for 100,000 
b/d new capacity at Toledo, Ohio 


Atlantic Refining Co. expects to award contract 
soon for two 15,000 b/d Catlorming units; one at 
Philadelphia the other at Atreco, Tex 


Standard Oil Co. (N.J.) affiliates in U.S. and 
abroad will invest an estimated $60-million in 16 cata 
lytic reformers using Esso Research & Engrg. Co 
new Powertorming = process 


|What's Happening, 
March, 1956, p. 9, also p. 69, this issue] 


... Shell Oil Co. has awarded Arthur G. McKee Co 
construction contract for a second UOP Platformer at 
Wood River, Hl., with capacity of 20,000 b/d 


General Petroleum Corp. will spend about $Y 
million at Ferndale, Wash. Largest project 1s 9000 b d 
Sovaformer, to be finished in 1957 


Donnell Il has said 
under study the opportunities for 


.« « Ohio Oil Co. president J. ¢ 
his company has 
further expansion of refining and marketing 


... lide Water Associated Oil Co. plans further retin 
ing expansion beyond current programs on East and 
West Coasts: will issue $100-million, 30-year sinking 
fund debentures to finance tt 


.. . Cities Service Oil Co. will operate a natural gaso 
line plant to be completed early in 1957 near Midland 


fex., with SO-million cid capacity 


.. . New construction projects as indicated by recently 


pproved fast tax write-offs 
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Onyx Refining Co., $123,000, for retining facilities 
aut Abilene, Tex 

Cities Service Retining Corp $4,000 tor facilities 
Lake Charles, La 
Continental Oil Co., $1,607,649 on 


gasoline plant 
and gathering linc 


Washington City, Colo 
in Petrochemicals 


Kopper Co. and polyethylene expansions were in 

last month’s news in three areas 

In Los Angeles county, north of Wilmington, Calif., 
as joint venture with Brea Chemicals, Inc., $10-million 
will be spent on two units: an ethylene plant to operate 
on gas from Union Oil's Los Angeles refinery, and a 
low-pressure (Ziegler) polyethylene plant with ultimat 
capacity of 60-million Ib/yr. Brea will operate the 
plant. Koppers’ engrg. and construction division will 
build the poly units. The ethylene unit construction 
contract will be let soon. Mid-1957 is target for com 
piction 

In Woodbridge, N.J., a “multi-million dollar’, 30 
nition Ib/yr Ziegler polyethylene plant will be com 
pleted in mid-1957, to operate on ethylene from Esso 
new unit abuilding at Linden, N.J 

At Port Arthur, Tex., 18-million Ib/ yr of new ca 


pacity has gone onstream for Koppers 


.. « Petroleum Chemicals, Inc. will complete in the tall 
of 1957 a $12.5-million, 100,000 ton/ yr. anhydrous 
ammonia plant at Lake Charles, La., to operate on by 
product hydrogen from Cities Service and Continental 
Oil refineries nearby 

Petroleum Chemicals has awarded contract for its 
16,000 ton/yr butadiene expansion |What's Happen 
ing, Fkeb., 1956] to Fluor Corp 


- Marbon Chemical Div. Borg-Warner Corp. has 
awarded Catalytic Construction Co. a $10-million con 
tract for a high-styrene type resins plant at Washing 
ton, W.Va., with completion early in 1957 


..» Shell Chemical Corp. will complete carly in 1957 
a 40-million Ib/yr methyl ethyl ketone plant at Norco, 


..- Commercial Solvents Corp. will spend major part 
of $10-million in expansion of methanol and deriva 
tives facilities at Sterlington, La 


. «+» Mobay Chemical Co. plans to triple capacity of its 
newly completed New Martinsville, W.Va., isocyanate 
and polyesters plant as soon as possible. Blaw-Knox 
Co. has construction contract. Completion will depend 
on availability of material 


. General Aniline & Film Corp. will spend about 
million on a new ethylene oxide and ethylene glycol 
plant at Linden, N.J., to operate on ethylene from 
scheduled for 1957, oxide « apaci 
ty will be 60-miullion Ib/yr. Scientific Design Co., Ine 
has design and engineering contract 


S 


Isso. Completion 1 
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. +» Warren Petroleum Corp. has purchased 300 acre 
in Houston for a multi-million-dollar petro-chemical 
project. No further details have been disclosed 


» «+ Lexas Eastman Co, will complete an expansion at 
Longview, Texas, this year in polyethylene, to up ca 


pacity to 40-million Ib/ yr 


. » » Phillips Chemical Co, will build a new 64-million 
lb/yr carbon black plant on Gulf Coast 


» » « Continental Oil Co. is moving further into the pe 
troleum sulfonates business with the acquisition of 
Sherwood Refining Co., who operate two plants (in 
Gretna, La. and Karns City, Pa.) 


.++ W.R, Grace & Co. has decided to build its $18 
million, 50-million Ib/yr polyethylene plant at Baton 
Rouge, La. with completion by mid-1957 
has construction contract 


Fluor Corp 


Escambia Bay Chemical Corp. plans other petro 
chemicals besides ammonia at Pensacola, Fla., includ 


ing a $4-million, 30-million Ib/yr polyvinyl chloride 
unit 


.» » Firestone Tire & Rubber Co. will start in May a 
410,000 ton/yr butadiene plant on a 1000-acre site at 
(orange lexas 
tract 


Catalytic Construction Co. has con 


.» » Pitt-Consol Chemical Co. has begun construction 
ol a plant to make cresylic acid from petroleum feed 
tocks at Newark, N.J. Completion is expected in Oc 
tober. Unit will also use as raw materials liquids to be 


produced from coal by company’s new carbonization 
prone 


.. + Hercules Powder Co. will build a new $2-million, 
million gal./yr. methanol unit at Louisiana, Mo., 
part of its pentaerythritol production 


. Shell Oil Co. of Canada, Ltd., is adding facilities 
it Montreal East, Que., to manufacture methyl ethyl 
ketone and secondary butyl alcohol, to operate on 
butylene from Shell's refinery 


. Goodrich-Gull Chemicals, Inc, is starting a four 
ir modernization and expansion project at the Insti 
tute, W.Va., synthetic rubber plant it is buying from 
the government. About $2-million will be spent in 
1956, and overall program has been estimated at 


S6o-million 


.» « Dow Chemical Co. is planning major expansions 
n Louisiana and Texas requiring an estimated $20 
million during next few years. It has taken options on 
three sites along the Mississippi in the Baton Rouge 
Plagjuemine area 

In addition, a $45-million program for Freeport, 
[exas, was announced. New units will be built for 
acetylene, methyl acetylene, ethanolamines, synthetic 


glycerine, and soil fumigants. Expansions include buta 
diene, ethylene oxide, methyl chloroform, synthetic 
glycerine, glycol, perchlorethylene, styrene, chlorine 
lotal project will take about 18 months, with comple 


tion planned for first half of 195% 


. . » Hidalgo Chemical Co. was scheduled to start oper 
ating the Brownsville, Texas, plant this month. Nat 
ural gas requirements ultimately are expected to reach 
90-million cfd 


..- Canadian Oil Co. is building a $4-million sulfur 
recovery plant in the Pincher Creek, Alta., field, with 
an initial capacity of 225 ton/day 

..» Neches Butane Products Co. plans a $!6-million 
plant expansion at Port Neches, Texa 


. «» Diamond Alkali Co. will double present capacity 
for perchloroethylene at Houston, Texa 
tion scheduled for January, 1957 


with comple 
Program also in 
cludes new ethylene dichloride facilitie 


eee Richfield Oil Corp. has awarded Macco ( orp. con 
tract for $500,000 unit at Wilmington, Calif., to raise 
hydrogen sulfide (and sulfur) recovery 


.. +» Phillips Petroleum Co. has taken an option to buy 
1 950-acre site on Houston Ship Channel for a report 
ed price of about $3-million 

Aim is to promote a huge chemical center, which 
may eventually represent a $100-million investment 
and provide customers for Phillips’ natural gas or re 
lated materials. Celanese is reported interested in 
building a polyethylene plant on the site 
no facilities of its own 


Phillips plans 


. « » Heyden Chemical Corp. will complete a new 25 
million Ib/yr. pentaerythritol plant at Heyden Fords, 
N.J., in March, 1957 


in Foreign Operations 


... in the satellite countries: 


The Hungarian refinery at Szoeny its building a 
$16,950,000 cracking unit, with completion scheduled 
for 1958 

The capacity of Poland’s Podkarpacie refinery (ex 
act site and actual size not disclosed) was doubled in 
December when a new two-stage crude stll went on 
stream 


... in Latin America: 

Petroleos Mexicanos plans to build in the Bayo area 
of Tabasco state, on about 700 acres, “Pemex City 

self-sufficient installation including a refinery, gas 
absorption plant, offices, homes 

At Cubatao, Brazil, Alba S.A. (a Borden Co. inter 
est) is starting a $3.5-million expansion that will give 
Brazil its first methanol unit and increase production 
of formaldehyde and synthetic resins. Completion ts 
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What's Happening 





slated for 195%: methanol capacity will be 30 ton 
day 

Esso Standard is expanding its Havana, Cuba, re 
finery from 8000 to 14,500 b/d 

First petrochemical plant formed in Peru for making 
nitrogenous fertilizers, Fertilizantes Sintéticos S.A.., 
has been organized. A $7-million, 18,000 metric 
ton/yr amomnia plant (Montecatini process) will start 
operations at the end of 1957. Location not disclosed 


.. in the East: 


First oil-from-coal plant in India, a 300,000 ton/y1 
unit, 8 Slated to start building in 1957, in East Rani 
gany coal area. (Another oil-from-coal plant ts being 
considered by British interests in Lubimbi coal region 
of Rhodesia, central Africa) 

Iraq government plans to expand existing three re 
fineries—at Baghdad, Khanaqin, and Basrah—suffi 
ciently to meet all domestic petroleum demands 

Indian government hopes to form new company as a 
joint venture with Assam Oil Co., to explore for new 
crude, produce it, and build new 21,000 b/d refinery 
at Calcutta, at cost for plant of $70-million 

Soviet Russia has been pushing Lebanon govern- 
ment with readiness to build new refineries, offering 
technical aid and equipment 


. in Britain and Europe: 


Esso, Caltex, and Shell may form a new company to 
build a refinery at Whitegate, Ireland. Options have 
been taken on a 1300-acre site 

Esso also figures in two other new plants. Esso AG 
of Hamburg will build a $176-million, estimated 
15,000 b/d refinery at Cologne: and Esso Standard 
SAF plans a 30,000 to 40,000 b/d refinery near Bor 
deaux, France 

Raflinerie Belge de Petroles has awarded Kellogg 
International contract for a combined desulfurizer and 
catalytic reformer at Antwerp 

Imperial Chemical Industries Ltd. is building a $5 
million polyethylene plant at Botany, Australia, with 


completion scheduled near end of 195 


in Markets and Prices 


An increase in product prices on West Coast, re 
sulting from the 6% industry wage increase pattern set 
throughout the U.S. highlighted March developments 
Suppliers advanced distillate fuels and gasoline 0.2¢ 
gal. Heavy fuel prices generally were raised S¢/bbl 

Mild weather in late February and early March 
toned down earlier strong demand for heating fuels in 
major consuming areas, but primary prices generally 
held unchanged 


.. » Meanwhile, the big push is on for gasoline. At the 
Gulf, buying interest picked up. Major refiners, espe 
cially in the East, were apparently little concerned over 
record stocks hit in March 

In the Mid-Continent, refiners upped octanes on 
gasoline tendered to Great Lakes Pipe Line by two 





numbers—to 96 for premium and to 8& for regular 
Major gasoline price development included in 

creases ranging from 0.25 to 0.75¢/gal in most Texas 

refinery districts, and 0.25¢/gal at Chicago. In the 

troubled New England market, Socony raised de 

pressed “net” dealer tank wagon prices as much as 
1S¢/gal 


.. » Lube oil prices in Mid-Continent went up | ¢ ga! 
with 200-210 vis. solvent neutral quoted at 19.75¢ 
and solvent refined bright stick at 24¢/ gal 


. . + In Pennsylvania, refiners got second crude boost 
since first of year. South Penn Oil advanced its post 
ings 20¢/bbl. for all Penn-grade crudes the middle of 
March. Bradford district oil is now $4.20/bbl. Sup- 
plies of all base lube oil stocks were tight before the 
crude increase, and higher prices were anticipated by 
the trade generally. 

Natural gasoline prices were trimmed 0.5¢/gal. in 
the Mid-Continent. Grade 26-70 was quoted at Se 
Group 3, and 4.5¢, Breckenridge 


Looking Ahead 


.. » Proved U.S. reserves went up another notch in 
1955 in spite of record-breaking production and con- 
sumption, according to annual report by API and 
American Gas Association. Total liquid hydrocarbons 
now are over 35-trillion bbl.; total gas is over 223 
trillion cu. ft 

As summarized below: liquids increase was 1.85% 
as against production rise of 7.1%. Gas reserves rose 
5.7% as against production rise of 7.4% 


Reserves (millions of bbls. & billions cu. ft.) 


12-31-54 12-31-55 


Increase 
vol “cage 
Crude oil 29,561 W012 4S] Bed 
Nat. gas liqs S244 

total liqs 14.80" 


Natural gas 


Production | 


Crude oil 
Nat pas liqs 
total liqs 


Natural gas 9426 10.118 


. . « Less gasoline blending in the plant? It's an ex- 
tremely long shot now, but if Sun Oil’s marketing ex- 
periment in Florida succeeds, it’s a possibility. Sun is 
selling five grades of fuel from one pump. How? By 
automatic blending at the pump, controlled quantities 
of high octane blend agent with good base stock. (See 
Editorial pg. 176.) 


. » » Rubber in asphalt for highways? Yes, say officials 
of Firestone Tire & Rubber Co., predicting that this 
type of construction will eventually be used throughout 
the world. Today, there are more than 1000 miles of 
rubberized asphalt paved roads in various test installa- 
tions, Firestone said 
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Refinery for B. P.M 


at Cardon, Venezuela 
. Refinery for Koppartrans Oljeaktiebolag 
at Gothenburg, Sweden 


Refinery for Venezuela Gulf Refining 
Company at Puerto La Cruz, Venezuela 


. Refinery for Societe Generale des Huiles de 
Petrole at Dunkirk, France 
we: am, 
‘Portable’ refinery for U. S$. Navy 
oie all Department 


Lube oil refinery for Cit-Con Oil 


Corporation at Lake Charles, Louisiana 


Refinery for International Refineries Inc 
wth co =f at Wrenshall, Minnesota 


a 


Refinery for Vacuum Oil Company Ltd 
at Coryton, England 


Refinery for Burmah-Shell Oil Company 
at Bombay, India 


Refinery for Standard-Vacuum Oil Company 
at Bombay, India 


Refinery for Standard Oil Company 
(Indiana) at Mandan, North Dakota 


Refinery for Suntide Refining Company 
at Corpus Christi, Texas 


. Refinery for Commonwealth Refining 
Company at Ponce, Puerto Rico 


. Refinery for Esso Standard Oil Company 
at Antwerp, Belgium 


15. Refinery for Caltex 
at Visakhapatnam, Indio. 


16. Refinery for Neste Oy 


at Turku, Finland. 
1955 


In the past 10 years alone, Lummus has com 
pleted or is currently working on 16 complete 
refineries. Combined, they represent a large 
percentage of the refinery capacity constructed 
in the last decade. 

But complete refineries are only part of the 
Lummus story. Separate units for any and all 
phases of refining from distillation to petro 
chemical production have been designed, engi 
neered and built by Lummus ~ as additions to 
existing installations or as integral parts of new 
construction. 

In the past 50 years, Lummus has added over 
700 petroleum and chemical plants and installa 
tions to the world’s total. Think of Lummus 
when planning your next project 

THE LUMMUS COMPANY, 385 Madison 
Avenue, New York 17, N. Y. Engineering & 
Sales Offices: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales 
Offices: Chicago, Caracas. Heat Exchanger Plant 
Honesdale, Pa. Fabricated Piping Plant: East 
Chicago, Indiana 
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TUBING 


knocks out your instrument line corrosion problems 


METAL TUBE 


DEKORON single-line tubing. Samuel 
Moore & Co. will coat your copper, 
aluminum or steel tubing by the 


piastic sweath)6©06- Weekoron extrusion process, or will 


PLASTIC SHEATH 


METAL OR 
PLASTIC TUBES 
Corrosion endangers the life line of your plant 
your instrument tubing. That's why you should investi 
gate Dekoron instrument tubing, the tubing that’s 
impervious to moisture, salt air, corrosive atmospheres, 
and « hemicalg, 


hat means Dekoron eliminates replacement costs 
and maintenance, Other advantages are low initial cost 

less plant down time easy installation with 
standard fittings and plastic tape 


In replacement savings alone—not including lower 
maintenanee and installation costs ——Dekoron Instru 
ment Tubing pays for itself over and over again 


AA 06 


45 \, Send for free copy of Bulletin L-6506 
\) , 


“3 Ways to Whip Corrosion and High 
Tubing Installation Costsin Y our Plant.” 


he aD 


(lo obtain more data on advertised produc iS See 


supply coated tubing. Straight lengths 
to 20 ft., coils to 1000 ft 


DEKORON IMPERVAPAK is 4 multiple tube 
harness of plastic or metal tubes encased 
in tight plastic sheath. Multiple tube 
construction cuts down installation cost 


products 


SAMUEL MOORE & COMPANY 
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If You're Looking at Plastic Pipe, 
Its Day Is Coming, and Fast 


Ty © many ot us, the age ol plastics is here today 
or will be here the very first thing tomorrow. Yet 
this 1s most evident in the field of consumer goods 
toys, handy squeeze bottles, unbreakable dishes, item: 
that touch our everyday lives 

But what about the other side of the picture—the 
use or potential use of plastics in industry? What ts 
its future, for example, in petroleum or petrochemical 
processing, as a material of construction for piping 
fittings, and the like? Recent entry into the field by 
many large and well-established pipe manufactures 
certainly lends emphasis to plastic’s growing impor 
tance and significance 

Engineers thinking about or planning to use plastic 
pipe will find considerable help in a recent extensive 
study made by the Plastics Division of Monsanto 
Chemical Co. The data this study offers should help 
close the gap between limited knowledge and full 
knowledge of plastic pipe’s advantages, disadvan 
tages, and properties 

In selecting plastic pipe, a choice can be mack 
among seven different materials, each with specific 
helpful qualities and distinctive shortcomings. Four 
of these are of relatively great importance polyethy 
lene, polyvinyl chloride (PVC), polystyrene, and cellu 
lose acetate butyrate. Polyethylene is now used in 
80-90% of all plastic pipe sold—although it doe 
not have the best physical properties, particularly for 
petroleum service. PVC is the material being forecast 
as the replacement for polyethylene, if certain pro 
duction problems can be licked. The two other leading 
pipe plastics each account for about 6% of the market 

Physical properties of some plastic pipe will su 
prise many. At lower temperatures (under 100 F) it 
seriously challenges conventional material uch a 
cast iron, copper and brass. For example, polyester 
glass fiber pipe at 70 F has a working pressure twice 
that of copper “I four times that of cast iron, and 
SO% greater than brass at the same temperature. It 
will also resist corrosion from bleach solutions and 
strong acid vhich are weaknesses of the above 
metals 

But, as do all plastics in their present stage of 
development polye ter ha certain properties that 
prevent it from being the perfect replacement for cast 
iron, copper, brass or carbon steel. The disadvantage 
are susceptibility to caustic solutions, high initial cost 
(although less than brass or stainless steel), a maxi 
mum working temperature of only 275 F, and a high 
fabrication and installation cost 

Because of the newness of plastic pipe there are 
many growing pains. Several of the major problem 
facing the plastic pipe fabricator are: the need for pipe 
standards, higher extrusion rates to reduce conversion 
costs, and the expense of establishing marketing facil 
ities. However, within the past year, large producer 
of metal pipe, i.e., Tube Turns, Crane Co., Carpenter 
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Steel, and others, have entered this market. Not only 
vill this ease the distribution problem but it seem 
to indicate a fa t developins markel 

Although the petroleum field is not the largest 
market for plastic pipe today, Monsanto forecasts that 
by 1975 it will be the largest. Consumption ts_ pre 
dicted to climb trom today S-million Ibs. yr. to 
66-million Ibs./ yr. in 1975 1 12-fold increase. And 
by 1975 the entire potential market for plastic pips 
is estimated at 300-million Ibs./y1 

Ihe plastics industry recogniz hat exploitation 
of this potential market requires much spade work 
Battelle Memorial In 
Society of 
Plastics to determine the useful range and service 


technical as well marketin 


titute has been commissioned by the 


ibility of four major types of plastic pipe. The results 
of this study, and others now under way, will do much 
to define the advantages and limitations of plastic pipe 

As one of the largest potential users of plastic pipe 
the oil industry is one of many that can benetit sub 
tantially through proper u of this material of to 
W.A.B 


morrow 


Fuels of Widely Varying Properties 
Will Satisfy Future Heating Needs 


OW, for the first tim efiners have information 

\ ivailable in one place on the characteristics of 
burner fuel oils marketed throughout the U.S. Thes 
hact VCTC developed in a nation-wide urvey of the 
five grade old in 195 1 he urvey Wa ponsored 
by the American Petroleum Institute and conducted by 
the Bureau of Min 

Ihere has been a wide variance even among oil 
old in the sam eographical area—in the properti 
onsidered the best index: 1 a burner tuel uit 
ibility: specili ravity ind sulfur 
ontent 

1 pite thi 
of burner oils ( 7 nl companies have 
renerally upplied i l tistactorily Con 
umers have not red by ving the product qual 
ity in the hand ompeting oil compan ind 


not msisting on narro trictiv pecilication 
This is borne out by the fact that the actual quality 
of most distillate and residual fuel oils 1 
the standards set by the specifications of the American 
Society for Testing Material 
he five gra of burner oils surveyed by the Bu 
iu included Grades | and 2 of the distillate heating 


ils and Grades 4, 5 and 6 of residual type oils. In the 


UpPerior to 


these al iriously referred to as heating oil 


4 oul turn e on Bunh ind Fuse | ol 1) ita 


34] imples of burner o e represented. Th 


ls were produced b compani large 
i small, in 97 | ( 

1} imple t : rad of fuel 
marketed in early 195° 
Results of the analy é e Bureau wher 


ni 


reliner 





Tomorrow 





the data was studied and tabulated according to the 
grade and geographic marketing distribution of the 
fuels represented. There were five geographic areas 
Eastern, Southern, Central, Rocky Mountain and 
Western 

An accompanying table shows the range for the 
entire U.S. in the properties of No. 2 distillate heating 
oil, a8 analyzed in the survey. This grade comprises 
ibout 90% of the distillate burner fuels marketed 
Iven greater range in properties was found for some 
of the other grades surveyed 


Range in Properties of Grade 2 Heating 
Oil Sold in the U. S. in 1955 


Property Min. 


Ss 


Ash 

Water and Sedin 

Distillation Test 
LP 


Ihe importance attached to the data secured 
through this first survey of burner-fuel oils by oil com 
panies and burner manufacturers has led to a Bureau 
of Mines and API decision to conduct similar studies 
innually. The results of the later surveys will show 
continuing improvement in the quality of these oils 
marketed because the refiners have available to them 
new processing techniques and additive treatments to 
bring this about. Arbitrary and restrictive specifica 
tions by any group will eventually handicap the re 
liners in supplying the burner fuels market with 
V.B.G 


idequate volumes of better products 


Bureau of Mines Information Circular 7730 National Survey 
f Burner-Fuel Oils, 1955 0. C. Blade, petroleum chemist 
Bureau of Mines Petroleum Experiment Station, Bartlesville 
Okla 


Atomic Radiation Now Feasible 
For Chain-Type Reaction Processes 


\ |' CH needs to be known before atomic radiation 

can be used to produce large volume products 
in the oil industry—but there is already commercial 
promise in the manufacture of certain petrochemicals 

We need an atomic radiation method that will start 
a chain reaction within the treated material to make 
radiation processing feasible, according to Dr. Charles 
L.. Thomas, associate director of research and develop- 
ment of Sun Oil Co., during an interview for “Our 
Sun,” their company magazine 

The conversion of one molecule by atomic radia 
tion must in turn cause another molecule to convert, 
and so on. Small scale experiments of this type on 


16 


crude and gasoline tocks have gi 


© far. But because many researche: 


mental difficulties, there is still hope that 


refinery might be developed on this prin 
Petrochemical applications of atomic radiation 
more encouraging. Esso Researcn and Engin 
recently announced ’’ advan in both po 
and degradation of polymers. Th 
polymerization of methyl methacrylat 
In addition, Dr. Thomas states th 
bardment of ethylene by a sour 
radium would yield about 2,000 t/ yr 
Ihe advantage here is that the polym 
lene is of the chain-type reaction which car 
by atomic radiation 
Other possible atomic applications 
ceived little attention in the refinery 
glamour of radiation induced proce 
clude tailoring of entirely new catalyst 
the conventional powel and heat so 
fineries 
Ihe big drawbacks in all of the 
to be cost and safety. Once these pi 
ve may be well on our way to atomi 
iny 


Are Computers Spelling Out 
The End of the Pilot Plant Shop? 


| ONG a dream but not yet a reality for pro ing 

4 technology is the elimination of the pilot plant 
and semi-works stage in the development of a new 
process for commercial us« 

Except for the now-fabled “murac 
by the industry in buildine syntheti ibber plant 
during World War 
process development today still 1 


from cratch 


extensive and costly work between th 
the final full-scale plant 

\ change may soon be here, if som 
tical dreamers” now studying application 
puters have their way. One of the most intriguin 
the new electronic brains are expected to d 
as a substitute for the pilot plant 

Up to now, pilot plant work has been regar 
necessity. Too many dollars are involved in the final 
plant to risk taking a process directly from the lab 
to full-scale. The pilot operation can prove out a 
process idea at a considerable saving 

Where a computer fits in the picture is in providing 
a means for simulating the actual conditions mathe 
matically, and then providing results in mathematical 
terms which can be interpreted in terms of actual prod 
uct results 

How soon is anybody’s guess, but sor 
companies working with computers ar 
very little if any pilot plants will be 
computers get to work 
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Double motion drivehead, an exclusive Struthers 
Wells design. Horsepowers from 2 to 150. Fur- 
nished with sealing devices when used on pressure 
kettles. 


Ketties can be open fiat top, or dished and flanged 
closed top for working pressures as high as 300 Ibs. 


Sweep and paddle arms are pitched to create flow 
of material throughout kettie—preventing strati- 
fying of the mix. Scraper frame and paddie arms 
can be of welded design or bolted for easy removal 
when vessel is equipped with o cover. 


Scraper blades are advanced hinged type, which For speed, economy and dependability—specify the Struthers 
‘ iti i ti 98% of th 
Oo ee ee ee a hgatibeaied Wells Double Motion Mixing Vessels—for processing greases 


inside surface of mixer. 
and other heavy viscous materials. Our extensive machine 
Mixer can be fabricated of steel or special alloy 


en meet epodifentions. shops and fabricating facilities—combined with years of 


engineering experience in designing all types of agitating 
G Ketties furnished with jacket or unjacketed for esse) bl f f } { 
28se snable us te urnis xing equ : ( an 
pecsibte divest Gre eppitention. vessels, enable u ) rnish mixing yuipment for any 
material, to your most rigid specifications 
For intricately designed or standard mixing equipment 


think first of Struthers Wells 
STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 
Crystollizers Direct Fired Heaters 
Evaporators Heat Exchangers Mining 
and Blending Units Quick Opening Doors 

Specie! Carbon and Alloy Processing 


~ssssm | STRUTHERS WELLS Corporation 


Low Pressure W ater Tube... Fire Tube 





Package Units 
FORGE DIVISION 


Crankshofts Pressure Vessels Hy drowlic 
‘ Straightening and 














MACHINERY DIVISION 


MACHINERY for Sheet and Structure! Metal 
Tangent Bender Fold 
Soler teste ond iontie Be WARREN, PA. 
Bending Machi Press Bra Punch 
inp ond Setthinn Shcdhines «o. Hesuden Dies PLANTS AT WARREN, PA. AND TITUSVILLE, PA. 
Offices in Principal Cities 
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Complete process-flow flexibility 








a 


Progressive engineering gives you more for your engine 
compressor dollar in the TURBO-UNIFLO 


AFTERCOOLING FOR MAXIMUM LOAD CAPACITY. \:: MORE POWER FROM TURBO-UNIFLO DESIGN. () 
inlet manifold temperatures must be kept reasonably low cam-operated, timed exhaust val 
vide engine operational range and overload of exhaust to give complete « 
mportant in high ambient temperature ind controlled closing for trapping ma 
on ing all Coupled ‘ th pulse generator 


nal 
Individual aftercoolers chain driven timing system gives t p 


‘ reduce mainte 


t each evlinder inlet give minimum maintenance 
i ‘ sibility 


The only turbocharged 2-cycle engine compressor with 





with 2-cycle compactness... 


NO POWER-DRAINING EXTRA DRIVE FOR 
SUPERCHARGING WITH THE “TURBO-UNIFLO”— 
WORTHINGTON’S SUTC GAS-ENGINE COMPRESSOR 


In its first produc tion yea this unique TWO-cy¢ le tur pe rformance over the nplete range ol speed and load 
bocharged gas-engine compressor (750 to 2500 hp) requirements, Operating at relatively high compres 
has had remarkabl process industries acceptance sion ratio, the TURBO-UNIFLO has much smoother 
By yi d for quiet exhaust powe red pulse ty pe tul combu tion characterist th in other enyines with 
boch irging on th basis ol Worthington’s extensive lowe rCOMpPFression fFatios Thy | duc to the basi tim 
tWo-« cle cnegvine COMPFessol experience, more than inv arrangement, cnyine conhguration, and ce 
twenty-four TURBO-UNIFLO SUTC’s are either in exhaust manifolding. Sufthcient exhaust gas energy 1s 
talled or on ordet ipplied at the turbocharger, from engine start-up 
bat intevrating ¢ xhaust powered turbocharging through ill speed ind loads, to pive full turbo 
vith ne ld proven Worthington [ niflo sé avenging de charge d ettect without vale d exte ral mechan al 
n, Worthington engineers have de veloped i two means for driving the upercharger Low tuel and 


ngine-cOmpressol unequalled for stability of lube oil consumption are other idvantage 





TURBO-UNIFLO OPERATION 
i ( ire timed fo open ind ire 
piilse to move the turbine 


tamed startin 








QUIETER OPERATION. / ist 


ed, b 
, mehaft ha | frau lwe ‘ iT elumu 
| i tT ! i ivi cl iit ¢ gy «a ( i itt 
FEATHER VALVE. | he feath: ( t lard TURBO WORT HING TON 
t. It’s the hght mplest and quictest == — yg ' 
posuere pay, sme SSS hua Oe 
<~+— - ae ae 


exhaust-powered turbocharging from start-up through full-load 

















[t’s 11€UW— ceEnco 


Vapor Equivalent Apparatus 


for residues from natural gas 





No 7920 
Cenco Vapor Equivalent 
Apparatus only 
without acce or 
motor stirrer 
thermoregul 


transtormer 


$257.00 


Ask for curt ul il 
No 1 a 


cence 





The most complete line of 
scientific instruments and lab 
eratery supplies in the world 





This new instrument accurately measures the volume of 
vapor produced by a unit volume of liquid. And it also 
determines molecular weights by an adaptation of the Victor 
Meyer method Samples are tested easily and quickly, each 


determination taking about 10 minutes 


Vapor equivalent determinations can be made of residues 
from natural gas samples or of any liquid with a vapor 
pressure of more than 4 mm. at the temperature of the 
vaporization bulb 

The Cenco Vapor Equivalent Apparatus, is a development 
of Phillips Petroleum Company and is manufactured and sold 


by Central Scientific Company under a license agreement. 


Central Scientific Company 


1728 IRVING PARK ROAD, CHICAGO 13, ILLINOIS 

BRANCHES AND OFFICE CHICAGO « NEWARK « BOSTON « BIRMINGHAM « DETROIT « SAN FRANCISCO « 
SANTA CLARA « | ANGELES « REFINERY SUPPLY COMPANY TULSA « HOUSTON 

CENTRAL SCHENTIFW ) OF CANADA LTC TORONTO «+ MONTREAL « VANCOUVER « 
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INSULATION 
offers adequate protection 


eY-F-liatimejsiat, 1,4. (ec) = 


Carey Alltemp 


MB Super-efficient ALLTEMP is a universal pipe and block insulation, offering extremely low 
shrinkage characteristics. It is easy to work and shape to fit any installation. ALLTEMP also 
gives you high moisture resistance, high thermal efficiency, unmatched structural strength—all 
the properties that mean low, low maintenance. Here—in one formulation—is the performance 
you want for all temperatures up to 1600” F. For cost-saving facts and the Carey ALLTEMP 
Specification Folder, mail coupon below. 





THE PHILIP CAREY MFG. COMPANY, 


os @ -~ 
Iyior Lockland, Cincinnati 15, Ohie, Dept. PP-4 


THE PHILIP CAREY MFG. COMPANY Cond ALL TENA rane  speemaatens end 


es Engineer 


Better Products for Industry Since 1873 
Leckland, Cincinnati 15, Ohie 


In Canada: The Philip Corey Co., Lid., Montreal 3, P. Q. 


Corey-approved contract units in major trading areas. Consult your 


neorest Carey District Office or your telephone directory 
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YOUR LOW-COST KEY 
TO HIGH OCTANES 


CATALYSTS — Specific type for your problems. 
SELECTIVITY — Superior yield at high octanes. 
STABILITY — High activity with long life. 
DURABILITY— Tolerance for moisture and nitrogen. 


REGENERATION —To extend normal life or 


recover from upsets. 


For further information on Catforming, write or wire 
The Atlantic Refining Company, P. O. Box 8138, 
Philadelphia 1, Pennsylvania. 


it’s the CATALYST that counts ATLANTIC 


¢ dala o 





READ WHY SO MANY ENGINEERS AND FIELD MEN SPECIFY BOSTC 


How to slash 


right now! 


FROM THE MOMENT SPUDDING STARTS witi! the end 


product reaches the consumer, breakdowns chop profits and 





waste time. To avoid these headaches, many engineers 
specify Boston hose and belting. They’ve discovered Boston 
products handle the toughest jobs—turn in reliable perform 


ance on every job 


BUT THAT'S ONLY NATURAL! Boston specializes in rubber 
products for industrial use. And because it isn’t just a sic 
line, Boston has only one aim: to continue deve loping prod- 
ucts that dollar-for-dollar outperform all others 


FAST DELIVERY WHEN YOU NEED IT, is next in importance 
after good performance. Your Boston distributor knows that 
Ile keeps a supply of Boston hose and belting ready to meet 
your needs. And he knows your problems as well as he know s 
iidustrial rubber products. That's why he’s your Boston 
Man! Call him today. 


BOSTON HEAVY DUTY OIL 
HOSE: For loading and unloading 
tankers and barges. Boston has a 
full line of oil suetion and discharge 
hose all time-tested, proved 
sturdy. Boston hose is furnished 
with built-in steel or duralumin 
nipples. Get full details from your 
Boston Man. 


INDUSTRIAL HOSE . FIRE H a . BELTING 


(To obtain more data on advertised products see page 142) PETROLEUM PROCESSING, April, 1956 
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BOSTON CHECKLIST FOR YOUR 


£ - . 


BOSTON TANK TRUCK AND FUEL OIL 
HOSE: Boston's seamless, synthetu tubs 
won't flake or soften because it ts unaffected 
bv gasoline, oil, and other fuels. That means 
more rapid fuel transfer under all condi 
tions. Your Boston Man will help you 
select the right hose for your jobs 


BOSTON CHEMICAL AND FIRE HOSE: 
Boston's complete line of chemical and fire 
hose lasts longer even under the toughest 
conditions That’s because every Soston 
hose is designed for a specific job, engi 
neered to do that job more effectively. Put 
Boston hose to work to protect your plant! 


HOSE AND BELTING REQUIREMENTS 


— 


BOSTON V-BELTS: Muscles of tough, spe 
cial cord brace a// Boston V-Belts against 
slippage and shock loads. That's why they 
require less maintenance than other belts, 
deliver power more smoothly, efficiently 
and economically. Get the right belt for 
your job from your Boston Man 


BOSTON STEAM HOSE: built with safety 
to spare, Boston Steam Tlose eliminates 
breakdowns and handling proble his on 
cleaning and maintenance jobs; Boston's 
complete line of wire-re inforeed and wrapped 
fabric steam hose is made with time-tested, 


heat-resistant compound 


BOSTON SERVICE STATION HOSE: Air 
hose and gasoline Curb Pump hose used 
in service stations must absorb rough han 
dling, weather, dirt, grease, Boston hose is 
designed to take this kind of punishment 
Phere’s a full line of Boston maintenance 


hose for ai vater and steam appli ations. 


BOSTON BOSTON WOVEN HOSE & RUBBER CO, 
BOX 1071, BOSTON, MASS. 
Ceainbist IN INDUSTRIAL RUBBER PRODUCTS 


NEW PURCHASING GUIDE 
FREE! Now —right at your 
fingertips—all the facts you 
want to know about the rubber 
products you use. Saves you 
time and money; helps you 
get the right equipment in a 
hurry. Mail coupon today! 


i 
! 
| 
t 


April 1956 


ee 
Boston Woven Hose & Rubber Company 
Box 1071, Boston, Massachusetts 


Rush me a free copy of your petroleum 


rubber products purchasing guide 


Name 
Company Name 


Address 





City Zone State 





CHEMICALS 


Furfural Lube Refinery 
“VA eee a ee Li 
FURFURAL RECOVERY 


The high degree of stability of furfur 
um refining is again well demonst: 
xcellent recovery at the Dunkirk 
use ce Petrole B.P 
months of operation including 
furfural loss 


vas only 0.024 a recovery 
99.976%. Present losses are 0.017% 


refinery of Ste 
(S.A.). During 
tart up th to 

Furfural Refinery 
Sté. Francaise des 


Petroles “B.P." 


f - =i recovery was attained on 
S.A.), . first furfural 
Dunkirk, France 


a new oper 
installation. We congratulat 
for a well operated lube refinery and the pr: 
tion of high quality lubes 

In addition to 
selectivity, 
iVailability, 


tability QO furfural offer 
low cost, easy handling, 


economical storage and safety 
wonder QO furfural is first choice of mor 


40 refiners throughout the world 


yea 


Be sure to write for our new Bulletin 203-A 
“Physical Data on QO Furfural”’ 


339A The Merchandise Mart, Chicago 54, Illinois 
Room 539A, 120 Wall St., New York 5, N. Y 


Room 439A, Main P.O. Box 4376, Portiand 8, Oregon 


in the United Kingdom 


Imperial Chemical Industries, Ltd., Billingham, England 
Netherlands; Queker Oats 


In Europe: Quaker Oats-Groanproducten N.V., Rotterdam, The 
France) 5.A., 3, Rue Pillet-Will, Paris IX, France; A/S “Ota’’, Copenhagen, $. Denmark 
Pty., bid, Sydney. In Jepen: F. Kanemotsy & Company Ltd., Tokyo 


In Australia: Swift & Company 
(To obtain more data on advertised products see page 142) PETROLEUM PROCESSIN¢ 
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Lock-up system using Type 164A to close air circuit to diaphragm 
of main valve in case of plant air failure. Main valve will be 


held in position at time of supply pressure failure 
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Pressure reduction normally handled by 4100UR Wizard. If 
inlet pressure to main valve falls below a predetermined amount 
Type 4101U snap-acting Wizard bleeds pressure off Type 164A 
switching valve causing 3-way valve to change position so as to 
close control line pressure and bleed main valve diaphragm 
pressure to atmosphere. Main valve will stay closed until inlet 


pressure is restored to desired amount 


FISHER GOVERNOR COMPANY 


MARSHALLTOWN, IOWA 
CANADIAN PLANT: WOODSTOCK, ONTARIO 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 





Side view of Type 164 
ed, Me ee 
Cennection Centre! 
Chember is seperate from 
bedy chomber 


1) 4 + eae a 


CONTROL SPRING 
RANGES PSI 


310 15 
5 to 20 
5 to 35 
30 to 60 


MATERIALS 


PRESSURE CHANGE 
ON DIAPHRAGM FOR 
FULL VALVE STROKE. PSI 

2 
2" 
4 
5%, 


Zinc die cast body and spring case 
composition diaphragm and valve disc 





HIGHEST AWARD IN ENGINEERING 


— 


McKee 


ENGINEERING & 
CONSTRUCTION 


Services 











ww 


| a repeat contract—and no medal or citation could in- 
dicate higher approval of McKee services. 

In a half-century of engineering and construction McKee has 
been awarded over 2600 contracts by discerning businessmen 
who know what they want and where to get it. More than 


two-thirds of these were repeat contracts. 


This willingness of large companies to repeatedly entrust to 
McKee the expenditure of millions of dollars in plant investment 


is proot of the value of McKee engineering and construction. 


Arthur G. McKee & Company + Engineers and Contractors 
Headquarters: McKee Building ¢ 2300 Chester Avenue « Cleveland |, Ohio 
Offices: New York, N.Y. © Union, NewJersey ¢ Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canoda; Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





the impulse that revolutionized 
steam trapping 





YARWAY 

IMPULSE 
ST EAM SERIES ill - 
TRAP ar mara 


ments, pressures 


to 400 and 
600 psi. 


the only 


1 ‘ad - 


For light loads 
a small stainless steel 


valve that literally floats on tracer lines, 
on the condensate load. steam mains, 
Gets equipment hot in a 


small presses, etc 
hurry —and keeps it hot! f ' 





SERIES 40 


For heavy 


Twenty years ago YARWAY applied a unique theory of 
dynamics to steam traps 
Impulse Steam Trap 


thermo 
and gave industry the amazing YARWAY 


Today — over a million YARWAY Impulse Steam Traps later 
advantages like the following continue to convert new users, and 
convince old users to standardize on the YARWAY Impulse 


® QUICK HEAT-UP AND EVEN TEMPERATURES OF EQUIPMENT 

® GOOD FOR ALL PRESSURES WITHOUT CHANGE OF VALVE OR SEAT 
® SMALL SIZE—LIGHT WEIGHT 

® ONLY ONE MOVING PART 

@ STAINLESS STEEL—minimum maintenance 

® WON'T FREEZE UP 

® A COMPLETE LINE of sizes and types for every requirement 

© IMMEDIATELY AVAILABLE from 270 local Industrial Distributors 


For free Trap Selector, or 24 page Bulletin, write 


YARNALL-WARING COMPANY 
153 Mermaid Avenue, Philadelphia 18, Pa. 





loads requir- 
ing extra 
high capa- 
city steam 
traps 





INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 


For high 
pressures, 
high tem 
peratures 
(Flanged or 
welding con- 
nections.) 








IMPULSE’ STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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Here's the most versatile. ...lowest cost 
of bulk materials handling by truck ever 


With only one man, it PICKS UP... HAULS... 
Serves scores of big steel containers, all sizes and 


F ” o. 
ABOVE ARE BUT A iy of the hundreds of — 
fs Stay ferent Dempster-Dumps etachable Containers 
it’s the |] 5 stem work in _—— —< me containers built in capaci 
y ties up to 21 cu. yds several times the capacity 
— of the ave ? ruc vnody. It's like having one 
tr 5 « “5! 


(To obtatr 2) PETROLEUM PROCESSING 


ick with scores of 





Here's MASS-HANDLING of bulk ma- 


ae a terials with one truck one mant 
7 Multiply this simple pick up, haul and 

ae dump operation by scores of steel! 

. containers built to meet your require - 


ments for handling waste or salvable 
materials, raw and finished products, 
fluids, including acids, combustibles, 
dusty materials, etc. No other method 
handles waste and bulky meterials 
so cheaply! 


and DUMPS (or sets load down intact) 
designs — handling materials of every description 


WITH NO OBLIGATION on your part, our engi- 
neers will be glad to make a comprehensive fact- DEMPSTER BRO T HERS 
finding survey to determine the cost-cutting pos- 


sibilities of this equipment in your plant. Ask us for 546 Dempster Bidg. Knoxville 17, Tennessee 
complete information. Manufactured exclusively by , “ 


Dempster Brothers, Inc 
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A UOP Platforming unit at one of The British 
Petroleum Company's refineries has been produc- 
ing consistently since early November, 1955, a 
92 plus F-1 octane number blending component 
from Kuwait naphtha. This high octane number 
is on a butane-free Platformate without addition 
of tetraethy! lead. 


This result is especially noteworthy since 
Kuwait and other Middle East stocks are of a 
highly paraffinic nature, recognized as among the 
most difficult naphthas to upgrade to virtually 
“super’’ F-1 clear octane levels. 


The standard R-5 UOP Platforming catalyst, 
produced in England by Universal-Matthey 
Products, Limited, is being used to achieve this 
unusual performance. 


BP has UOP Platformers in operation at seven 
of its important plants throughout the world. Like 
BP, refiners everywhere can rely on the UOP Plat- 
forming process to solve their high octane problems. 


or 


30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 


Forty Years of Leadership In Petroleum Refining Technology 




















@ Stop entrainment losses 
Improve product quality 


ew Cut process costs 


with METEX Hi-/hruput 
MIST ELIMINATORS 


Collection and recovery of valuable liquid prod- 
ucts removal of liquid particles harmful to 


subsequent processes reduced equipment main- 
tenance and decreased air pollution... these are 
but a few of the possibilities METEX Hi-Thruput 
Mist Eliminators offer to alert process and project 
engineers. 


METEX Hi-Thruput Mist Eliminators, installed 
in a process tower or vessel, effect sharp separation 
of entrained liquids within a wide range of vapor 
velocities. Pressure drop is negligible. Quality and 
yield are increased. High removal efficiency is 
maintained, even at extreme temperatures, due 
to free-drainage of impinged liquids. Liquid slugs 
cannot enter turbines or compressors. Coke forma- 
tion is minimized and life expectancy is substan- 
tially increased even under adverse conditions. 





Where solids may be formed in the mesh because 
of decomposition, polymerization, crystallization 
or freezing, METEX Hi-Thruput Mist Elimina- 
tors provide up to three times the service life of 
conventional units. 


In any processing equipment or vessel where liquid 
entrainment is a contributing factor in design or 
operation, METEX Hi-Thruput Mist Eliminators 
assure higher production, better processing and 
lower operating and maintenance costs 


For complete information and 
specifications, write today for 
your copy of Bulletin 
ME-106, illustrating and de- 
scribing METEX Mist 
Eliminators for all process 
equipment 


METAL TEXTILE CORPORATION 


ROSELLE, NEW JERSEY 


METAL TEXTILE CORP. OF CANADA, LTD., HAMILTON, ONTARIO 


Representatives in principal cities throughout the world 


(lo obtain more data on advertised products see page 142) 
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Piatinum Catalyst 


als : 
te poisons 
+ ie 


Attapulgus Clay keeps strict watch over your 
catalytic reforming feed stocks, protects you against 
losses caused by catalyst poisoning. It does this by 
effectively reducing the detrimental constituents 
that temporarily (sometimes permanently) foul 
the catalyst 
Here are the troublemakers (some need only be 
present at 10 parts per billion) that Attapulgus Clay 
removes from the stream: Arsenic—either present 
in the crude, or picked up from equipment; 
Tetraethy!| Lead — from refinery cross-contamination; 
Alkyl! Sulfur compounds; Nitrogen—from crude 
or other sources. 
Setting up this effective clay treatment safeguard 
can be accomplished at a surprisingly low investment 
one that pays out promptly in terms of the most 
favorable production rate 
This is another solid example of how M&C 
products keep growing in value to refiners. There's 
always a new place for these versatile minerals to 
improve the quality and cut the processing costs 
of petroleum products 
Preparation of Petroleum Feeds for Platinum Catalysts 
ts just off press. Check the coupon for 
prompt matling of your personal copy, 


and for other assistance, tf desired 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
15 Essex Turnpike, Menlo Park, N. J 


ATTAPULGUS PRODUCTS from Please send me “Preparation of Petroleum Feeds For 


Platinum Catalysts 


I'd like to talk to a representative about a specific 
feed stock problem 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


15 ESSEX TURNPIKE MENLO PARK NEW JERSEY 
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STAMINA |“ 


that takes heavy loading 


THE STEM-WEDGE Cé 


won t ber ) fracture e\ 


it de 





pe 950 Hance 


ents openings 
on the 
that th 


hutdown 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Watertown 72 Massachusetts 


In Canada: May 








ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off . ms 
40'" Year 
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ROCKWELL- 


Nordstrom 
VALVES 


Lubricant Sealed for 
Positive Shut-off 


40'' Year 








a oH108 ANNOUNCING 


HEADING UP OPERATION 


SELF-CONTAINED CLOSURE MECHANISM; all 


parts handle as a unit when heading up or unheading 


UNHEADING .. . FAST! 


POSITIVE PLUG PULLER DEVICE incorporated 
in closure mechanism 

NO PULLING TOOLS REQUIRED. One wrench 
backing off set collar also serves as a plug puller 
Set collar is backed off until it becomes engaged with 
standard hex nut on plug stem. Additional turn of 
set collar forces release of plug while threads are 


till engaged 


SAFE! 


SAFETY FEATURE: Plug cannot blow out. Trapped 


7ase relieved througl weep-holes while set collar 
gc Aamenber ee OHIO TYPE 1500 RETURN BEND 


(Patent applied fer) 


is still engaged in fitting 


STRENGTH OF CLOSURE 


DESIGN FOUR SERIES 


Uniform stress in tension and shear about holding 


mechanism and body casting at ll times. Floating 850-1275-1700-2000 


set collar eliminates thread galling and/or thread 


seizure, thus insuring easy removal. Convex and con 


ee ee ee IN EACH SERIES 
BENDING OF SET 2” to 6-5/8" 
COLLAR ELIMINATED 
BY 360° PROJEC- 
TION AND BEARING! 


Write for information and prices 


THE OHIO STEEL FOUNDRY COMPANY 


ENGINEERS * FOUNDERS © MACHINISTS * FABRICATORS 


LIMA, OHIO Plants at Lima and Springfield, Ohio 











Besides bottom dismantling, which in itself 


greatly reduces maintenance time when atten- 
tion is required, this new Bingham pump in- 
corporates advanced design features which 
minimize maintenance, reducing the need for 
periodic inspection. 

For example, all intermediate bearings 
(supplied of appropriate material for differ- 
ent pumpages) are forced-lubricated by the 
pumpage. Diagram at right shows this fea- 
ture and, in addition, shows how bottom 
bearing is lubricated even if the pump runs 
dry for short periods. This dependable lubri- 
cation greatly prolongs the life of bearings, 


which in conventional pumps are frequently 


the cause of maintenance shutdowns. 


4 


Wherever it has been installed, the new 


1a 


Bingham VCP Pump has given trouble-free 


service — plus unsurpassed smooth operation 
with no vibration, Available for any capacity 
or head. Write your nearest Bingham office 


for additional information. 


> 


{2 (hd  L 


Bingham Vertical VCP assembled 
with suction well for installations 
having low NPSH conditions. 





All working parts of pump easily accessible with bottom 
dismantling. One mon con service the Bingham VCP Pump 
after lifting pump from well. By dismantiing from the bottom, 
repair or replacement of any part can be made in much less 
time than with conventional pumps (where dismantling begins 
from the top, necessitating removal of driver and head before 
pump unit is accessible). 

it has been estimated by various operators that time required 
to reach working ports has been reduced as much as 50% 
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ONLY Bingham OFFERS 


ALL THESE BENEFITS: 


Heavy-duty steel suction and discharge head rigidly 
built to eliminate vibration caused by drivers, 

















Shaft is maximum diameter throughout. 


Shafts are equipped with renewable patie a 


hardened, ground and polished sleeves at each ~ 


bearing. 


Z> Bearings are of the appropriate material for the 





different pumpages. 


Maximum head per stage and maximum efficiency 
for a given capacity range. 





Front and back wearing rings on enciosed type im- 
pellers permit a one-stage pressure drop over each 





bearing for lubrication purposes. 


Wear rings reduce thrust of rotating element, per- { 
mitting use of standard motors. 





Maximum eye area of bottom impeller for lowest 
possible NPSH. 


Bottom bearing lubricated by pumpage taken from 
97 the discharge column, which, together with connect- 
ing pipe, acts as a reservoir for bearing lubrication 
in event pump operates ‘‘dry’’ for short periods. 


SALES AND SERVICE OFFICES 
BOSTON. MASS NEW YOR CITY. NY 
CHICAGO, itt PHILADELPHIA. PA 
CLEVELAND, OHIO PITTSBURGH, PA 
SINCE 1921 DALLAS, TEXAS SAN FRANCISCO. CALIF 
DENVER, COLO SEATTLE, WASH 
BINGHAM PUMP COMPANY etre tag Rigen See ae 


KANSAS CITY, MO ST. PAUL, MINN 
General Offices: 2800 N.W. Front Avenue, Portiand 10, Oregon LOS ANGELES. CALIF TULSA. OKLA 


Cc s i ‘ 
Factories: Portiand, Ore. + Vancouver, 8.C., Canada NEW ORLEANS, LA TORONTO, ONT AN 
VANCOUVER, 8. © CAN 
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. . « @ basic ingredient in Davison’s Petroleum Catalysts 


Davison achieves it through control of filament 
size and orientation (see illustration below). 
Davison catalysts possess greater mechanical 
strength because of their larger filament di- 
ameters. The orientation of these filaments pro- 
vides a catalyst of large pore diameters. 
These two factors combine to give Davison 


catalysts longer life through greater stability. 


Davison has for many years been the 
leader in the production of catalysts. This 
leadership has been maintained through 
Davison's continuing ability to produce catalysts 
designed to meet the requirements of all types 
of fluid catalytic cracking units. 

For information on Davison catalysts, see 


your Davison Representative, or write 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co 
Baltimore 3, Maryland 


Sales Offices: Chicago, lll.,; Houston, Tex.; New York, N.Y.; Baltimore, Md. 
In Canada: Davison Chemical Company Ltd., Toronto 


Producers of 


Catalysts, Inorganic Acids, Superphosphates, Triple Superphosphotes, Phosphate Rock, 


Silica Gels and Silicofluorides. Sole Producers of DAVCO” Granulated Fertilizers. 





Structural 


«| 











TEMPERATURE 
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SINCLAIR OIL INSTALLS 


te Second 
*Thriftiegt 


Boiler’ 


-»sNew BaW CO Boiler’ 
on stream at East Chicago 


Recently, at the East Chicago, Indiana plant of 

the Sinclair Refining Company, a second B&W 

CO Boiler* was placed on stream. Sinclair, the 
originator of the CO Boiler as applied to Fluid 
Catalytic Cracking Units, made the first installa- 

tion at its Houston, Texas refinery. As a result = 
of the savings in fuel, Sinclair, in an advertise- PLENUM Le "4 een 
ment, called it the “Thriftiest Boiler in the 
Business.” 

The new B&W CO Boiler for East Chicago 
differs from the first unit in that it has a cylindrical iit, TEPINERY GAS 
furnace that is surrounded by a water-cooled CO =x * FT) on BURNERS 
distributing chamber. Its compact design re- NX] 
quires minimum floor space. This unit is the 
first of this design and promises to effect signifi- 
cant savings, as with the first unit. The Sinclair 














1 .ACO GAS 
Sports |} 


, , : — Me FORCED - DRAFT 
Refining Company is to be doubly complimented - meyer s. FANS. 4, 


on its leadership and pioneering in turning waste 
gases to useful purposes. 

We will be glad to furnish you with full details 
of the B&W CO Boiler and what it is doing for 
others, and can do for you. The Babcock & 
Wilcox Company, Boiler Division, 161 East 
42nd Street, New York 17, N. Y. 











WATER SEAL 
TANKS 





| 


& 
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*Carbon Monoxide Boiler 


saatesiatedsadin 
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HOW TO FIGURE 
THE COST OF STEAM TRAPS 


TEAM TRAPS are something like wives. First, there is the cost of 

securing one and installing it in its new home. Then, there is the 
cost of maintaining it. Now, everyone knows that some wives are frugal 
and help their husbands a great deal, while others are frivolous spend- 
thrifts. It is the same way with steam traps. You have to figure the original 
installed cost, the maintenance cost and the effect on general operation. 
Divide the total expenses by life of the trap and you get down to the real 
heart of the matter—the cost per year. This is where Armstrong steam traps 
really shine! Let’s take a look at the details: 


DIRECT TRAP COSTS 


1. First Cost. The price of Armstrong 
traps is low in terms of capacity. An opti- 


INDIRECT COSTS 


8 By 1. Cost of Steam Waste. This cost occurs 


2 through leaky trap valves, through traps 
s 


mum relationship between leverage, bucket 
weight, bucket travel and orifice size gives 
big capacity in a small package. Armstrong 
steam trap capacity ratings are based on 
actual vests with condensate at steam tem. 
perature and with actual hookups. They 
tell you what the trap will deliver on the job. 
This is not generally the case with other 
trap ratings. 


2. Installation Cost. In four of the most 
widely used sizes, Armstrong traps are avail- 
able in either side inlet—side outlet or 
bottom inlet—top outlet body styles, 
making possible the simplest, lowest cost 


installation. 


3. Maintenance Cost. 40% less mainte- 
nance with Armstrong traps is the average 
of all the maintenance reduction reports 
secured from users over a period of years, 
rhis is due to high quality of parts, gener- 
ous safety factors and inverted bucket 
know-how. 


4. Repair Parts Cost. Armstrong heat 
treated chrome steel valve parts, precision 
ground and lapped, last a long time. When 
they do require renewal, a complete new 
valve mechanism right off the factory pro- 
duction line transforms an old trap into a 
new one at low cost. 


‘ 


that stick open or lose prime, through extra 
hours of operating heat transfer equipment 
due to poor drainage. This is a cost you 
can eliminate with Armstrongs. 


2. Cost of Efficiency Losses. Poor trap- 
ping cuts heat transfer efficiency. Figure how 
much 10% loss affects the return on a $5000 
production unit, or a $1,000,000 plant. 
Armstrong traps discharge condensate and 
air as fast as it accumulates, keep steam 
equipment at peak productive efficiency. 


3. Cost of Downtime. Armstrong traps 
stay on the job long and faithfully, elimin- 
ating the production losses caused by ex- 
cessive downtime for maintenance. 


A steam trap casts a mighty big shadow that is 
multiplied by the number of traps in a plant until 
it has a major effect on operating costs. When 
you figure the costs from all angles you will find 
it pays to specify “traps shall be Armstrong.” 


FREE: STEAM TRAP BOOK 


44 pages of prices, design, selection, 
installation and maintenance data on 
Armstrong steam traps. You are welcome 
to a copy. Call your local Armstrong 
Representative, or write. ; 


ARMSTRONG MACHINE WORKS 


826 Maple Street « 


(To obtain more data on advertised products see page 


142) 


Three Rivers, Michigan 
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} 
YOU CANNOT BUY A BETTER Saenky 
TRAP THAN AN ARMSTRONG... 


Here Are Some Questions for Cost Comparison 


Will the valve stay steam-tight for 2 to 3, or even 
up to 10 years depending on the service? 


Will the trap discharge condensate at steam tem- 
perature to keep equipment hot and minimize 
non-productive radiation losses? 


Will the trap automatically discharge air in suffi- 
cient volume to keep equipment at peak tempera- 
ture and to prevent corrosion? 


Is there enough safety margin of power in the 
bucket and lever to open the trap when the orifice 
enlarges slightly due to wear? 


Can the trap stick in open position? 


Is the trap apt to lose prime? 





Are the published trap capacity ratings accurate 
and reliable for trap selection purposes ? 





Will the trap cleanse itself of ordinary dirt and scale? 
Is the trap easy to install, inspect and repair? 


Is the trap unconditionally guaranteed to give 
complete satisfaction? 


If the trap is an Armstrong, the answer to each of 
these questions is favorable! ” 


ARMSTRONG STEAM TRAPS 
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GET EFFICIENT MIXING, plus built-in adapt 
ability to process 
LIGHTNIN Mixers. 


change with turbine-type 


Use this proved method (0 get good fluid mixing 


You 


mixing 


can't afford to ewess about fluid 
And you don't need to 

On any mixing Operation you can get 
factual answers to questions like these, 


to guide you in your mixer selection 


1, What precise balance of fluid flow and 
fluid shear will do my mixing job best? 
2. If this balance can be attained in dif 


ferent ways, what is the most efficient 


and economical way? 
3. In scaling-up, does power required 
per unit volume remain constant? If not, 


by what factor does it increase or de 


, 


crease 


4. Will the mixer transmit the required 


power to the mix, and do it efficiently? 


5. Can the mixer be installed without 


spec ial construction? Can l get standard 
replacement parts quickly if | ever need 
them? 
6. Am I protected against mixer obso 
lescence in case of a process change? 

You know the answers to these vital 
questions, when you mix with LIGHTNIN 
Mixers. 

Predicting results 

Even on the simplest mixer application, 
your LIGHTNIN sales engineer's recom 
thousands of 


mendation is based on 


pilot runs, plus years of in-the-field 
experience 

On complex mixing jobs, pilot runs 
at Mixco quickly find the impeller-to 
tank diameter ratio and input power that 


will produce the optimum fluid regime 


Lightain Mixers. 


MIXCO fluid mixing specialists 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins: 


| 8.102 Top or bottom enter 
paddle, and 250P 


propeller types | to 500 HP 


ing turbine 


8-103 Top entering; propel 
ler types 4 to 3 HP 


] 8-108 Portable: Ys to 3 HP 


{ ] 8-104 Side entering: | to 


[] 8-11 2Laboratory and small 
batch production types 

C) B-110 Condensed catalog 
showing all types 


[ ‘} B-111 Quick change rotary 
mechanical seals for pressure 


and vacuum mixing 


C) 8-107 Data sheet for figuring 


mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 131-d Mt. Read Bivd., Rochester 11, N. Y. 
In Canada; Greey Mixing Equipment, Ltd., Toronto 10, Ont 


most economically. Scale-up is guaran- 
teed accurate. 


Mechanical economy 
Your mixer investment goes into equip- 


ment that is mechanically up-to-the 


minute. Hundreds of standard LIGHTNIN 
power speed combinations (inter 


changeable in many models); widest 


materials 
give 
application, 


possible choice of in-stock 


and interchangeable components, 


you assurance of correct 


smooth running, and flexibility when 
you need it. 

For fluid mixing that does what you 
LIGHTNIN 


listed in 


want it to do, call in your 
Mixer (He's 


Refinery Catalog.) Or write us direct 


representative 


GET LOWEST-COST MIXING, gasoline blending 
suspension of BSA W in crude, with UGHTNIN Side 
Entering Mixers. New rotary mechanical shaft seal 
ends stuffing-box repacking forever; stops leakage 
runs for years without adjustment. Yet you can re 


place it in minutes if ever necessary 
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How to Improve Quality by 


Chemical Treatment of 
PETROLEUM PRODUCTS 


saw special four-part symposium 


Oni OF today’s top processing problems is getting more products of higher 
quality out of each barrel of crude oil—upgrading the cuts obtained by normal 
techniques by some chemical methods such as sweetening, desulfurizing, hydroforming 
removal of unsaturates, and the like 

Chemical treatment has attained considerable stature as one of the processors’ 
trump cards for getting this wanted product quality. Up to now, however, very little 
up-to-date information has been published on this problem 

PETROLEUM PROCESSING’S editors are therefore especially pleased to 
present in the following four articles one of the most thorough and complete discussions 
of the “art and science” of chemical treatment it has been our good fortune to obtain 


HYDROGEN TREATING... 


Crudes and Heavier than Gasoline Stock: 
by Jerry McAfee, Gulf Oil Corp., and W. A. Horne 
Gulf Research & Development Co 


CHEMICAL AND HYDROGEN TREATING... 


Petroleum Fuels Heavier than Gasoline 
by W. W. Scheumann, Cities Service Research & 
Development Co 


REMOVING AND CONVERTING MERCAPTANS... 


In Gasoline and Its Components, 
by H. E. Walker and E. B. Kenney, Shell Oil Co 


PRESSURE-HYDROGEN TREATING... 


Petroleum Naphthas, by Marshall Sittig, Ethyl Corp 





Note: You may obtain reprints of this entire 24-page symposium at 


Use the handy order form on p. 144, and circle No. R-1. 
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An Art and a Science’ 


Heary G. McGrath 


1 HIS symposium originated shortly after the New York 
A.1L.Ch.E. concluded that “very little up-to-date informa 
on on the chemical treatment of petroleum fuels has 
heen published. Specifically, it is understood that there are 
unreported developments in sweetening, hydroforming 
lesulfurization, removal of unsaturates, etc.” 

Ihe four resulting articles, starting on the facing page 
re thorough and cover the subject well. | want to preface 

them with just two points; the first, for those not com 
pletel teeped in petroleum technology; the second, for 
vw petroleum industry veteran 

Petroleum processing is a combination of art and sci 

ence. Iwo big advantages of petroleum over certain other 
fuels are: first, that it is cheap, and, second, that it is 
liquid 

Ihe trouble with crude oil is nature's way of supplying 
it to use complete with salt, water, oxygen, sulfur, nitro 

n, asphalt, and a host of metals including iron, vana 

dium, and nickel. Fortunately, with modern technology 
ve can turn crude oil into a highly efficient fuel—one 
onsiderably superior to coal in hydrogen content, though 
ull too low in hydrogen’ carbon ratio 

\ few pertinent techniques in this technology are 

| Extraction with Propane and Butane. This is a proc 

for selective removal of metals and asphalt from re 
duced crude by counter-current solvent extraction. One 
plant employing extraction with a mixture of liquid pro 
pane and butane has been in operation for nearly two 

is and has a capacity on the order of 30,000 b/d 

Coking. This process physically separates metal 
ontaminants with the coke, Metallic compounds are ordi 
narily less volatile than most anything but the asphalt in 
the crude oil, Consequently, in the coking operation 
(either delayed or fluid), the bulk of the metals are re 
moved physically with the coke 

}—-Catalyuc Cracking. In some instances, a significant 
mount of metals are present in the feed stock. They are 

removed by adsorption on the catalyst. In the catalytic 


Mr. Henry G. McGrath 


is Associate Manager of the Business Develop 
ment Department of the M. W. Kellogg Co. He organ 
ized this sympcsium 





Chemical Treating of Petroleum 
Fuels” (which starts on the facing page)—for the 1955 
All-Day Symposium of the New York Section of the 
American Institute of Chemical Engineers. It was pre 
vented in New York on Oct. 20, under Mr. McGrath's 
chairmanship 

He received his B.S. in Chemical Engineering from 
Massachusetts Institute of Technology (1936) and his 
M.S. in Chemical Engineering Practice from M.1.1 
1Ya/7) ifter which he jouned the Kellogg Co For several 

irs he was Associate Director of Research. In 1954 
he became Associate Manager of the company’s newly 
formed Business Development Department 

Mr. McGrath is the author of many technical papers 
on petroleum processing and chemical production. He 
holds about 30 U.S. patents in these fields 





cracking process, the backbone of the petroleum industry 
for so many years, metals may be removed on the catalyst 
which is either a porous silica-alumina material, or a 
Montmorillonite clay. Except in rare instances, reduced 
rudes cannot be charged to cracking units because of 
excessive Catalyst poisoning 

4—Hydrogenation. This process can also remove the 
metal contaminants by adsorption on the catalyst. Hydro- 
genation of reduced crude has been offered as a solution 
not only for removal of metals from reduced crude with 
out poisoning the catalyst, but also as a means of adjust 
ing the heating oil/ gasoline ratio. Throughout the Eastern 
Hemisphere, the ratio of gasoline to heating oil and fuel 
oil is out of balance. It is far too high. Hydrogenation 
helps control this ratio and may solve the imbalance 
problem 

My second comment, for those of you well abreast of 
the latest petroleum developments, is prompted by the 
following quotation which appeared recently in an non 
petroleum trade journal 

[he petroleum industry is enjoying an average year so 
far with an increase of only 3% over last year’s total de 
mand. But, the oil business is beset with a series of prob 
lems the like of which it has certainly never encountered 
heftore 

A pressing problem involves the octane race which is 
forcing the construction of additional catalytic cracking 
and reforming capacity, as well as desulfurization facili 
ties. Premium grades of gasoline are in vogue. The in 
dustry is hard pressed to meet the demand. Looming in 
the future is the gas-turbine engine. It may very well be 
come standard in the 1962 automobile. Feeding on a low 
grade fuel such as kerosine, the gas turbine could obsolete 
the expensive cat cracker. Finally, there is a new source 
of energy in the form of nuclear fission. It is quite capable 
of eliminating the market for heavy types of fuel oil used 
by industry and the maritime services. While there are 
some in the petroleum industry who dismiss the impor 
tance of atomic energy, others point to the never-men 
tioned possibility of using heat generated in atomic reac 
tors for industrial purposes, for direct application or for 
conversion to steam or electricity 

Ihe most woeful concept of the petroleum industry ts 
that it will be reduced to supplying liquefied fuels as en- 
ergy sources.” That is one man’s opinion. Mine ts quite 
the contrary! 

In conclusion, | would like to offer another quotation 
this one from a book by an English pathologist 

Elaborate apparatus plays an important part in the 
science and engineering of today, but | sometimes wonder 
if we are not inclined to forget that the most important 
instrument in research and development must always be 
the mind of man 

It is true that much time and effort is devoted to train 
ing and equipping the scientisi’s or engineer's mind, but 
little attention is paid to the technicalities of making the 
best use of it.’ 

The processes and techniques that are discussed in the 
four articles that follow had their origin in the mind of 
man. Each of them required considerable inventiveness 
initiative, and hard work to put them across 
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Crudes and Heavier-than-Gasoline Stocks 


Hydrogen Treating 


By JERRY McAFEE, fractions to a ve! considerable degree i | m i easing quantitte 
Gulf Oil Corp., and Hydrogen treating or hydrogenation drogen potentially availabk 
P 


of petroleum stock ; not new to the tre i n mount calculated 


Ww. A. HORNE, petroleum industr \ great deal of ( iutel Vailable from the 
Gulf Research & Development Co. 


exploratory and pilot plant research 


has been carried out overt the last 


7 ivatlability of relatively cheap twenty-five Cal investigating the 
by-product hydrogen from catalytic utility and versatility of hydrogen 
reforming has focussed attention on 4 treating agent and its possible appli he almost unequaled 


the hydrogenation of whole crude oll cation to the manutacture of fuel ind i ement vhich can 
ricant ] iM tt hydrogen treatment 
dual traction Thi irticle presents Although i | i large number « efine! re utilizin 
I yt lize the iVailabl 


requil l I n l Tadin refiner 


ind intermediate distillate ind resi 


typi il results that can be obtained 
when processing iriou stock at 
ommercially feasible conditions omme! 


I he improvements that n be their | 
realized in hydrogen treating furnace iw material 


thon u ul : ! I ry or } i - immonta 
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@ Chemical Treating of Fuels 


increasing product quality, the mount 
ing municipal legislation governing 
smoke control and air pollution is a 
ogent incentive toward reducing the 
sulfur content and improving the burn 
ing characteristics of all grades of 
fuel oil 

A great deal has been published in 
the last several years about a wide 
variety of hydrogen treating proc 

These processes, some of 
are commercial, all utilize hy 
drogen as a means of improving the 
quality of various fractions of petro 
leum or intermediate process streams 

In the following sections of this 
article, the principal effects of hydro- 
gen in the upgrading of middle dis 
\illates, cracking stocks, lubricating oil 
stocks, residuals, and whole crudes are 
summarized briefly 


esses 


which 





Table 1—Range of operating con- 
ditions for hydrogen treating 


Temperature I 
Pressure, psig 
Space velocity, v/h/v 


500-800 

100-1000 

0.5-20.0 

Hydrogen concentration in recycle 
vol, % 


Recycle gas rate, 


79-90 
SCF /bbl 400-4000 
Time between regeneration, days <1 16° 


General Considerations 


[he application of a hydrogen treat 
ing process to specific charge stocks 
will be considered in later sections of 
this article. First, consider the general 
effects produced by the principal re 
action variables. 

The principal effects of temperature 
are shown in Fig. |. As the tempera 
the sulfur content of 
The hy 
increases {0 4a 
then it declines be 
the incidence of dehydro 
genation reactions and ultimately rises 
again to an extremely high value as 
the temperature is increased into the 
wild hydrocracking range with attend 
ant loss of liquid yield 

The catalyst deposit increases as the 
temperature increases; hence, the tem 
perature should be maintained as low 
as possible, consistent with the de 
sired degree of upgrading so that the 
rate of catalyst fouling is minimized 

Hydrogen partial pressure effect is 
shown in Fig. 2, made up of the com 
bined effects of total pressure, hydro 


ture is increased 
the treated stream decreases 
drogen consumption 
maximum, and 


cause of 


gen concentration of the recycle gas 
and the recycle gas to oil ratio 


As the hydrogen partial pressure 





Table 2—Hydrogen treating of Kuwait furnace oil distillates 


(Typical product inspection) 


FCC Farnace Ol 
Untreated 


Inspection data 


“API 
ASTM Union 


Csravity 
(olor 4 
Doctor Sour 
Sulfur, % ?.$2 
Mercaptan sulfur, % 
Carbon residue, Conradson 

on 10% bottoms, % 
Neutralization No 
Bromine No 32.3 
Aniline Point 80.9 
Cetane Index 7.8 
Stability, 210°F., 16 hr 

Insoluble sludge, mg /600 x» 

Color, ASTM Union 
Distillation 

Over point, °I 

End, *f 

10% at, 

SO% at, *I 


VO at, “| 


7310 


0.003 


0.16 
0.03 


Straight-Run Furnace Oil 
Untreated Treated 


18.9 40.4 

1 1 
Sour Sweet 
1.13 0.43 
0.021 0.001 


Treated 


26% 


0.03 0.03 
0.04 0.01 
74 4.3 
155.4 157.8 
“<7 S81 


0.1 
] 





Table 3—Accelerated storage stability 
of hydrogen-treated furnace oil distillates 


Initial 
Color 


I ight catalytic cyele off 
Untreated ; 0.11 
Hydrogen treated 
Weet Texas straight-run 
Untreated 
Doctor sweetened 
Hydrogen treated 


Carbon residue 
Union on 10° bottoms 


After 16 hrs. at 210°F. 
lnsolubles, Filtrate Carbon residue 
mg/ 600g. color, Union on 10% bottoms 


0.19 
0.09 


0.27 


0.01 





increases, the more complete is the 
removal of sulfur, the saturation of 
olefins, and the conversion 
matics to naphthenes 

Also the deposit of coke on the 
catalyst is suppressed by the higher 
hydrogen partial pressure. All of these 
desirable effects are at the expense of 
increased hydrogen consumption 

The third major variable, space 
velocity, or the amount of charge per 
unit catalyst per unit 
effect as shown in Fig. 3 

As the space velocity is increased 
the sulfur removal reactions, as well 
as all other catalytic and thermal re 

tions involved, becomes less. Natu 
rally the hydrogen consumption and 
formation of carbon deposit on the 
catalyst also decrease. The changes 
take place in any specific 
harge stock by hydrogen treating are 
a complex function of these variables 

The necessary operating conditions 
can be set only after taking into con 
sideration the charge stock and the ex 
tent of how 
ever, Table | shows the general range 
of operating conditions which apply to 
almost any stock which might be 
processed 

The basic plant required for hydro 
gen treating is essentially the same 
regardless of the stock processed 

The simplified flow diagram for hy- 
drogen treating of middle distillates 
illustrates the principal processing 
units required 

The fresh feed is preheated with 
hydrogen and passed through a multi- 
ple-bed reactor containing the catalyst 
Hydrogen or oil quench may be in 
jected between the catalyst beds to re 
move the exothermic heat of reaction 
and control the reaction temperature 
effluent is cooled, and 
the recycle gas is separated from the 
liquid phase. For middle distillates, 
this liquid product is stripped of gaso 
line to obtain the desired treated prod- 
uct, and the small amount of gasoline 
is stabilized to remove the hydrogen 
sulfide, which in turn is burned or 
charged to a sulfur recovery plant 


of aro 


time, has an 


which 


improvement desired 


The reactor 


Middle Distillates 


With the exception of catalytic re 
former feed stock preparation, the hy- 
drogen treatment of middle distillates 
is currently the largest application of 
this type of processing 

The primary objective in hydrogen 
treating of diesel oils and heating oils 
is to enhance their quality by a reduc 
tion in sulfur and carbon residue con 
tent and an improvement in burning 
characteristics, color stability, and re- 
sistance to sludging 
1956 
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Typical product inspections from 
treating of both fluid 
cracked and straight-run Kuwait Fur 
nace Oil 


lable 2 


‘4 r 1 
hydrogen 


Distillates are shown in 
[hese products are consid 
ered typical and illustrate the im 
provements by hydrogen treating 

[he gravity in general increases 
|"API to 4°API, with severe process 
ing conditions on the stocks 
giving the 

When 


are processed 


cracked 
greatest 
freshly 


increase 
prepared distillates 
the color of the prod 
uct 1s usually the same as or slightly 
better than the charge stock 

Ihe Doctor test result is sweet 
extent of desulfurization is 
to 90% 


and 
the nor 
mally 70 with mercaptans 
being completely removed 

Carbon residue on the 10°7 bottoms 


Neu 


reduced to 


is decreased to less than 0.10 
number is 
both 


tralization 


0.01 or less on straight-run 
and cracked stocks 

While some of the olefins are satu 
rated essentially 


content of 


there is no change 
The 


increase 


in the aromatics 


Cetane Index undergoes an 


from one to five numbers 

The accelerated stability shows that 
products from hydrogen treating are 
of excellent quality with respect to 
both a change in color and in sludge 
formation during 


proved stability 1s 


storage. This im 
illus 
trated in Table 3 where the accelerated 
storage stability of light catalytic gas 
oil and that of West 


furnace oil distillate 


more clearly 


Texas straight 


run are shown 


Color increase on aging is much 
greater for the untreated distillate than 
[he 
carbon residue on the 10° bottoms of 
filtrate both cracked 
straight-run stocks is greatly reduced 


A much improved stability 


for the hydrogen treated distillate 


the from and 
and a 
much lower carbon residue result from 
hydrogen treating of the West Texas 


distillate than by Doctor sweetening 


Cat Cracking Charge Stocks 


[he improvement of the cracking 


characteristics of catalytic charge 
stocks is another application of hydro 
gen treating. Although virgin cracking 
stocks quite susceptible to im 


provement, the catalytic gas oil recycle 


are 


streams are of lower quality and hence 
subject to greater improvement 

A 19.3°API catalytic gas oil which 
ontained 


considerably furnace 


oil boiling range material than 1s no: 


more 


mally present in a heavy catalytic gas 
and the 
yields and inspection data obtained are 
lable 4 

this charge 


of 4.1 API 


oil was hydrogen treated, 
ummarized in 
With 


ncrease 


stock, a gravity 


and a sulfur re 
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Table 4—Hydrogen treating of heavy catalytic gas oil 


Vields, vol. % 


of liquid charge 
Depropanized gasoline 
Gas oul 

Total 
HS, SCF bb! 
Gas (C, and 
Gas (¢ 


ighter), SCF ‘bbl 
and lighter), % by vo 
Hydrogen Consumption, SCF / bb! 
Desulfurization, “ 

Inspection data, gas oil 

API 


FO! 


(sravity 

Sulfur, % 

Carbon residue, Conradson, % 

Bromine No 

Characterization Factor K 

Distillation, vacuum 
Over point, “fF 
10% at 


corrected t 


at 
al 
at 


t 
i] 


Charge Product 

0% 
101.0 
101 


as 





Table 5—Effect of hydrogen treating on cracking characteristics 
of heavy catalytic gas oil from cracking virgin Kuwait gas oil 


(Basis: Constant conve 


Charge Stock 


Yields, vol. % of fresh feed 


Depropanized gasoline distillate 
Butane-butene 
Debutanized gasoline dist 
Propane-propylene 
Light catalytx« 
Heavy 


gas ol 
catalyt« 
lotal 
, and lighte 
Coke, wt.% 
Inspection data 
Stabilized gaso 
Sulfur, I 
Bromi ils No 
Knock ratir 
Motor 
Motor, 
Research, 
Research 


gas oil 


(sas (¢ 


ne distillate 


lear 


ion of 71.0 


hy volume) 
Untreated 
heavy catalytic 
gas oll 


Hydrogen treated 
heavy catalytic 
gas oll 





Table 6—Effect of hydrogen treating on cracking characteristics 


of heavy catalytic gas oil from crackin 


(Basis: Constant coke vield, 6.6 wt.% 


Charge Stock 


Gas Oll Conversion, vol. % 
Yields, vol.% of fresh feed 
Depropanized gasoline distillate 
Butane-butene 
Debutanized gasoline 
Propane-propylene 
Light catalytic 
Heavy 


of fresh feed 


distillate 
gas oil 
atalytic gas or 
Total 
Gas (C, and lighter 
Coke, wt.% 
Inspection data 
Stabilized gasoline distillate 
Sulfur I Ne 
Bromine No 
Knock ratings 
Motor 
Motor, 
Research 
Research, 


Adjusted to a 
lear 


virgin Kuwait gas oil 
i fresh feed) 
Untreated Hydrogen treated 
heavy catalytic heavy catalytic 
gas oll gas oll 
411.0 4h 


49 








6 4%. 
wr") GASOLINE 


92% 
enh MAD HT HA 
NAPHTHA 


226% 


KUWAIT 


f 
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RACKING 
TOCK 
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Table 7—Hydrogen treating of lubricating oil stocks 


U nfiltered Unfiltered 
neutral distillate bright stock 
Charge Product Charge Product 
Inspection data 


Viscosit 





moval of 82.4 was obtained. The 
characterization factor was increased 
approximately 0.2 

In this case, hydrogenation caused 
a significant decrease in the boiling 
range of the heavy catalytic gas oil 
Ihe 10% point of the charge stock 
was 567°F., and the 10 point of the 
product was 532°F. About 9% of 
material lighter than the charge stock 
was produced by hydrogenation. This 
material was quite aromatic (21.4°API 
and 10.66 characterization factor) 
with an extremely low-sulfur content 
(0.09%) 

Ihe cracking characterictics of the 
untreated and the hydrogenated heavy 
catalytic gas oils with SR Filtrol 
catalyst at a converison of 31% are 
compared in Table 5. This table shows 
the charge stock inspection, product 
yields, and stabilized gasoline distil 
late inspection 

Hydrogenation resulted in a sign 
ificant reduction (52) in the yield of 

arbon and an increase in the yield 
of gasoline and light catalytic gas oil 
of 17 and 16 re pectively 

A comparison of the data in Table 
6 on the untreated and hydrogenated 
stock at a constant coke yield of 6.6‘ 
shows that a 12.6 on charge higher 
conversion and about a 50 greater 
yield ol deprop inized gasoline was ob 
tained when cracking the hydrogen 
ited stock 

The inspection data on the gasoline 
from racking shows that hydro 
gen treating caused a significant im 
provement in the quality. The gaso 
lines produced from the hydrogenated 
stock had Research octane numbers 
of about 95 clear and 100-101 with 
jcc. TEL, whereas the gasoline pro 
duced from the untreated stock had 
an unleaded Research number of 92.2 
and leaded Research octane number 
ot 95.6 

In addition, the gasolines obtained 
from the hydrogenated stocks had ex 
tremely low-gum content and high- 
oxidation stabilities. Thus, both the 
improved yields and product quality 
demonstrate the desirability of hydro- 
genating catalytic recycle stocks prior 


to catalytic cracking 


Lubricating Oil Stocks 


Another petroleum fraction which 
can be significantly improved by hy 
drogen treating is lubricating oil stock 

Typical results obtained when hy 
drogen treating an unfiltered neutral 
distillate and an unfiltered bright stock 
are shown in Table 7 

The principal advantages apparent 
from the hydrogen treatment are the 
marked improvement in color and the 
reduction in carbon residue and sulfur 
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Table 8—Typical results of 
HDS processing of Kuwait crude 


Data on charge and Crude HDS 
total liquid product Charge Product 


Fractionation of charge 
and product 


( 


Hydrogen consumption 


HDS yields, 
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tion of 82% [he hydrogen consump- 
was 499 SCP/B 

A breakdown of the desulfurized 
product in comparison with a similar 
tractionation of the charge stock 
shows that there has been a substan 
tial increase in the amount of gaso 
line, naphtha, and furnace oil in the 
charge at the expense of the residuum 
ind each of these lighter fractions has 
heen desulfurized to a 


thon 


considerable 
extent 
Ihe fraction, in addition 


to being reduced in yield from 49.4% 
to 204 


residual 


has also had is sulfur con 
reduced by 80%, and at 
the carbon residue has 
heen reduced from 9.8% to 0.88% 
Product and charge stock fractiona 
tion data for Kuwait crude, as well as 
for West Texas Crude, are presented 
sraphically in Fig. 4, in which the 


tent about 


the same time 





Table 9—Results of HDS proc- 
essing of Kuwait reduced crude 


Reduced HDS Product 
(Crude Sever- Sever- 
Charge ity! ity 2 

101.8 99.4 
69.9 92.5 
20.8 43.2 
1.64 0.41 
8.43 1.09 


Data on charge and 
total liquid product 


y ie ld 

Desulfurization 

Ciravity API 5.8 

Sulfur, &% 54° 

Carbon residue, % 19.8 

Fraction of charge 
and product 

Cias, C, &C,, vol.% 

Debutanized, 300°F 

EP. gasoline 
Yield, vol.% 65 
Sulfur, &% 0.17 
Motor octane, 

clear 

Naphtha, 300-410°1 
y ield, vol.% $.2 
Sulfur, % 0.11 
Motor octane, 

clear 46.4 

Furnace oil 

410-670°F 
Yield, vol.% 19.3 
Ciravity API 1.8 
Sulfur, % 0.54 
Cetane No 45 

( racking stock 

670°FP to 
Yield, 
Coravity 
Sulfur 
Carbon 


vol. % 


54.0 


925°F 

vol. * 21.1 

"API 21.3 

0.93 

residue 0.59 
Bottoms 

Yield, vol 


Citavily 


API Sa 96 
Sullur 5.45 240 
Carbon 
residue, “% 19.8 132.9 
Hydrogen consumption, 


47.4 41 
2.1 
17 


, 


sct{/bbl. charge 1140 
HDS yields, 
wt. of charge 100.6 
Dry gas 64 
Depropanized 
Injuid product 2.7 
Catalyst carbon 64 


Sulfur removed $1 


very considerable reduction in bot 
toms yield with a corresponding in 
crease in the production of gasoline 
naphtha, and furnace oil is evident 

In Table 9 typical results from HDS 
processing of 17% vacuum bottoms 
from Kuwait crude are given at two 
levels of severity 

This very heavy charge stock has 
been substantially upgraded and simul 
taneously desulfurized. As would be 
expected, the catalyst coke laydown 
and the hydrogen consumption are 
both somewhat higher than previously 
shown for whole crude and increase 
with increased severity 

Fractionation of the product for 
these shows that the reduced 
crude has been converted in the first 
case to about 53% and in the second 
of light products, the 
extent of conversion and the degree 
of desulfurization both increasing with 
increased severity 

The degree of upgrading of the 
Kuwait reduced crude can be clearly 
seen in Fig. 5 in which the product 
from the reduced 
crude runs, as well as two runs on a 
reduced crude-cracked No. 2 fuel oil 
blend, are shown graphically 

rhe increased refinery runs of heavy 
high-sulfur stocks has already forced 
many petroleum refiners to apply hy 
drogen treating to product streams in 
order to maintain product quality. In 
addition, a continuation of the trend 
to improve the quality of finished 
products is necessary to meet 
tomer demand 

However, the increased yield of resid 
ual fuels from low-grade stocks and the 
reduced percentage demand for these 
heavy residual fuels has spotlighted 
the essential incentive for hydrogena 
tion, the 


runs 


s 


to almost 967 


fractionation two 


cus 


conversion of low-grade 


crudes and residuals into distillates 
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|. DOCTOR-ACID-CLAY TREATING of kerosene t mor mercaptan 


Petroleum Fuels Heavier than Gasoline 


Chemical and Hydrogen Treating 


By W.W. SCHEUMANN, Cities Service Research & Development Co. 


yi major factors have tended to [his has been accomplished ment in the highly competitive petro 


increase attention given to mid through the application of vacuum ileum 
dle-distillate finishing in recent years aistillation, deasphalting, vis-breaking 


market. Now the refiner must 

finish these lower quality intermediates 
They are coking and other processes. The di into even better finished products 

tillate products from these processes Ihe subject of finishing middle 

l The rapid growth in the use ontain more sulfur than the lighter listillates is so broad that it has been 

of catalytic cracking has greatly re distillates from the same crude. Con ecessary to keep this discussion very 

duced the volume of straight-run dis sequently, the catalytically cracked general in nature. The 


finishing of 
tillates heavier than kerosene which cycle oils obtained from these feeds kerosene 


dometsic heating oils, light 
are available for sales as fuels have a higher sulfur content diesel fuels and jet fuels will be 


Catalytic cracking is preferen cussed 
The I ipidly increasing ce 


mand for middle-distillate fuels pre 


dis 


tially carried out on virgin feed stocks In the case of kerosene and domes 


and as a result, today large volumes of lic heating oils, one or more of the 
ents the refiner from picking and , 
reating methods used for good, me 

, hoosing. Eves barrel available of the 

cycle gas oils are sold as heating oil dium 

roper hoiling range regardless of 


catalytically and thermally cracked 


ind low quality raw stocks will 
ind diesel fuel | be covered 
quality, must be finished into market 


ble fuel Since the finishing methods used on 
. mic ucis 
2——In order to obtain the neces diesel fuels and jet fuels closely paral 


sary volumes of feed stocks, the re 4—Lower grades of rude oil lel those used on domestic heating oil 
finer has found it necessary to dig characterized by lower gravity and and kerosene respectively, only the 
much deeper into the crude barrel. In 


roble *( <0 t« 
higher sulfur, nitrogen and metal con problems peculiar to these produ 
the eight-year period from 1946 


tents, are being used in greater quan vill be mentioned 


tities than before For the convenience of those desir 
residual fuel in the U.S. refineries has ng more detailed information, refer 


dropped from 24.9% to an estimated 5——Ihere is the increasing em ences are listed at the end of this 
15% per barrel of crude phasis upon product-quality improve ticle 


through 1955 the average yield of 


ar 
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PRODUCT 


$O. EXTRACTION . 


Kerosene 


handled 


must 


otten 
the 


aAcTrOSenes ite 


ultimate consumer 


of 


have al 


odor must be 


bright 


must 


i minimum 
ina 


kerosem 


ippeal 
Also in 
wick feed 


huilding 


ourn 
without charring or 
the wick Lhe 


kerosene must 


burners 
on 


the 


up ck po it 
flame produced by 
moke tres 


many pace 


hye 
heating applications 
as incubators and brooders, it ts 
ential that the 


tant for relatively long periods with 


flame remain con 
out adjustment 
1 he 


kerosene quality 


principal contributors to poor 


are aromatic hydro 
irbons and compounds of sulfur and 
Aromatic hydrocarbons ad 
iflect 
the 


to 


nitrogen 
rsely 
s of 


the burning characteris 
increasing the tend 
build 


fuel by 
smoke 


and to up de 
posit 

Sulfur and nitrogen compounds im 
the raw 


contribute 


part objectionable odors to 
distillate 
olor instability and possibly wick de 
Free the 
COrrosive 
Lh 
csenes 


le 


low 


They also to 


posits sulfur in oil renders 


if to copper 


ke! 


sc 


burning characteristics of 


are usually controlled by 


which have 
but 


ting kerosene fractions 


iromatic contents treating 


methods are available which will pro 


satisfactory from inf 


rior stocks 
Sulfur 


duce products 


compounds are either re 


w converted into less objec 


moved ( 
tionable types of chemical treatment 
When nitrogen compounds are pres 


ent in appreciable amounts in the raw 
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kerosene, treatment for their removal 


Ihe selec 
ker 
the typ 
lc 


tion of a finishing process 
is naturally dependent on 
stock available the 
de the finished 


rddition 


for sen 
ot 
vel 


in 


and 


quality ired on 


product to economic con 


sideration 
Good Quality Raw Stock 


Frequently, kerosenes yielded from 


highly 
such 


crudes 
Mid 


itment 


paraffinic, low ulfur 


as Pennsylvania and many 
need ire 


crudes no 


that 1s 


C ontinent 
than sweetening conver 
of 
into odorless disulfides 

Plumbite treatment, 
ferred to Doctor 
used of all the chem 


other 


sion the malodorous mercaptans 


commonly re 
as sweetening 1 
the most widely 
ical to convert 


processes developed 


mercaptans into disulfides 
The 

ment 

and 


bite 


this treat 
plumbite 


chemicals used in 


alkaline 


sulfur 


sodium 
Sodium plum 


are 
clemental 
doctor solution 


the so-called 


is prepared by dissolving litharge in 
caustic soda 


Finished plumbite solution 
ally 


i 


gene! 
contains about 3 litharge in 
B (13%). While the a 
tual concentration of plumbite is nol 
al la 


is always employed since it helps to 


caustic 


crit a large excess of caustic sox 
keep the lead in solution and is effec 
the 
the reagent into contact 

the 


tive in bringing mercaptans and 


Also 


regeneration 


it plays 


in important part in 


of the spent reagent which will be dis 
cussed later 


In the sweetening operation, the 


Kerosene agitated, tne Natcn oO! 


continuous equipment ilkaline 
olution and a 


Tu n us treat 


odium plumbit con 
trolled amount of il 
ment the 
disulfides 
‘ juivalent amount ot 


settling 


zed to 
tation of 


ilfide 


ulfide 


with the pr 


Upon the lead and 


artiall plumbit olution 


' 
latter ‘ 
withdr 


the 


pent 
the 


| sepa 
ither recircu 


rate, and 


lated veneration 


One 


or vn 
ol 
reneration | 
sulfide 
ibout | 


which 


Hite 


methods 
of the lead 
by heating 

with 


more 
is ad 
to al 
reconvert to plum 
disulfides 
and 


In this treatment the 
the 
ulful 


be exe! é 


ilfu 


formed remain in kerosene 


no reduction in content 1s ob 


tained. ¢ d to add 
ed to 
disul 


0 much sulfur 


ire must 
the amount of 
rt the lead 
fides and lead sulfide. Ix 
vill the f ned Ker 


only 


onve me! ntides to 


render int osene Cor 


e to copper and metals 


Medium Quality Raw Stocks 


crudes 


yielded 


paraffin 


Kerosenes 


not as 


from 


vhich are and which 


contain more sulfur usually require 


oO improve color 
har 


idditional treatment t 


tability and burning cteristic 
One chemical treating process w! 

successfully to finish 
elected 


les is shown 


lich 
used 
kerosene yielded from 
Mid-Continent cr 
in Fig. | 

The first step in this process 
followed by 

sulfuric acid 
of the 
treatment 


has been 
low 
sulfur Lk 
is doc 

contacting 


After 


for med 


tor treatment 
with 93% 


removal 


careful 
by the 


con 


sludge 
the 


400) me 


kerosene is 
h fuller’s 


ker 


icid 
tacted with 200 
which 
in a Sweetland filter 

When 


lected 


earth 


is removed from the ysene 


d fr 
distillation 


xu om se 


kerosene pr¢ 


crudes in modern 
tre in 
kero ene has 


risti 


equipment ts ited this manner 


the finished 
burning 


satisfactory 


characte ind storage 


stability 


Low Quality Raw Stocks 


Some confronted with 
the problem of making kerosene from 
middle-distillate fractions having 
romatic and high sulfur 

Heavy sulfuric acid treatment, fo! 


ind redistilla 


refiners are 
high 
or contents 
lowed by neutralization 
produce satis 
stocks 
this 
and 


tion can in som cas 


kerosenes ff these 
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method of treatment are exces 


factory 
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blesome 
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ind 


sludge 
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disposal is trou 
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removes aromatic sulfur 
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containing constituents, 1s a more ef 
fective treating method 

Liquid sulfur dioxide is one of the 
most effective 
Fig. 2 illustrates the flow in a typical 
SO, extraction unit 


Kerosene charge is pumped through 


solvents of this type 


removal of free 
and then through 


next cooled by 


a coalescer for the 
water a dryer. It is 
heat exchangers with 
raffinate solution and chilled to final 
temperature by refrigeration with SO, 
Chilled kerosene is then introduced in 
the lower section of the extraction 
towel 

the kero 
sene is contacted with chilled liquid 


SO,, and is separated into a 


In the extraction tower 
refined 
oil phase and an extract phase. The 
extract phase contains most of the SO 
used for the extraction, plus the bulk 
of the sulfur 
compounds normally 


aromatics and bearing 
present in the 
charge stock 

[he raffinate phase, which contains 
a very small amount of SO,, leaves 
the extraction tower at the top while 
the extract phase accumulates in the 
base section 

Both phases are pumped into their 
respective solvent recovery sections in 
which the SO, is removed in a series 
of evaporators 

Operating conditions include extrac 
10 to +20°] 
with the final temperature depending 


tion temperatures of 


upon the 
stock 


At lower temperatures, SO, is more 


pour point of the charge 


selective, and for this reason it is usu 
lowest 
with 
point. The high 
permits the use of 
§0-100°' 


ally advantageous to use the 
temperature 
stock pour 
selectivity of SO 
a very low SO 

pled with a low number of extraction 


possible consistent 


charge 
treat cou 
stages, usually 2-4 

The high gravity of SO 
makes for rapid and complete separa 


specific 


tion of the phases in the extraction 
Since SO. boils at 14°F, it is 
recovered from the kerosene 

latent heats for 
SO, are important factors in the heat 


tower 
easily 

Low specific and 
economy of the plant 
of the 


vent recovery 


The large part 
heat requirements in the sol 
system can be supplied 
with low pressure steam which makes 
it possible to use steam driven com 
pressors and to use the exhaust steam 
in the solvent recovery system 

Lamp oils are improved to a smoke 
of 30 to 40 with the 
of 75-90% of the original 


95% of the 


point removal 


sulfur and 
original irom 


feed Raffinate 
from 75-90% by 


present in the 
vary volume 
table shows the results of commer 


treatment of different stock 
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Results of commercial SO. treatment of different kerosene stocks 


California Stocks 
SO, @ +8°F sO 
Raffinate 


1 


Charge 
API 
Yield, vol 
Aromatics, vol 
Sulfur, wt 
Smoke pt 
Solor, Sayt 


Venezuela Stocks 
14°) 


Extract Extract 


Charge Raffinate 


4 
4 





Mild catalytic hydrogenation is one 


of the most promising new processes 


for finishing low quality fractions of 
kerosene boiling range into high qual 


This 


described in 


ity kerosene method 


of treatment is inother 
paper in this 


O00) 


SYmposium isee page 
Additives have not been used to any 
appreciable extent in kerosene used for 


Hydro 


quinone and substituted hydroquinones 


heating and lighting, to date 
have been used to a limited extent to 


destroy color-forming bodies that re 
sult from 


This 


times 


oxidation during storage 


method of treatment is some 


used to reclaim off-color kero 


sene in terminals 


Distillate Heating Oils 


Ihe main objectives of distillat 


fuel oil treatment are the elimination 
odors and 
tability 

lo economically 


distillate 


of objectionable improve 


ment of storage 


vh de 
refiner 


meet the hi 
fuels, the 
them at a rea 
throughout 


mand for 


must produ ¢ onable 
uniform 
Since 


lower in 


rate the year 


consumption of fuels is much 


summer, large volumes must 


he stored 


During storage instanp fuels will 


form insoluble sludges and gums which 


will cause malfunction of the 


burning 
filter 


pump strainers and nozzk 


equipment through plugging of 
elements 
Fig. 3 


from domestic oil 


shows the two filter clements 


burner Approx 
mately the same volume of heating o 
through each filter I he 
fuel ol passed through the 


on the left wa 


has passed 
element 
of inferior quality from 
Thiet: 


the standpoint of insoluble re 


content, The element on the right rep 
( ni ( ‘ tained with a fuel 
ol containing er hitth insolubl 
residue 

Another manils 


nstabilit 


tation of tora 
darkening of the 
While this darkening not 
el iffect the burning qu of 


th i publ ha 


olor of 
the oil 


been ed 


tillate 

[he treatment 
lates to finish 
depend 
tock 


Good Quality Raw Stocks 


Straight-run distillates of the 
ulfur 


prop 


endin nve from low crude 


Fig. 3--TYPICAL DOMESTIC OIL BURNER FILTERS afte: 
co pari onditior t} nhibite nt 
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Fig. 4 


usually require no treatment other than 
which is dis 
persed in the oil by the steam used in 


removal of moisture 
the distillation process. In many cases 
the fuel will brighten in storage. Some 
times rock salt filters or 
blotter presses are used to remove the 
moisture 

A caustk 
ompounds 


however 


wash to acidic 
such as mercaptans and 
phenols which may 
accelerators, is usually given to light 
catalytically cracked soluble oils yield 
ed from low sulfur feed stocks 

After water washing and brighten 
ing, an anti-screen clogging agent is 
usually added to retard the formation 
of insoluble sludge and gum 


remove 


act as oxidation 


Medium Quality Raw Stocks 


Straight-run fractions of the proper 
blending range having acceptable sul- 
fur contents, but possessing disagree- 
able odors due to high mercaptan con 
tents, are usually treated to convert 
the mercaptans to disulfides by the 
plumbite or other sweetening methods. 

Care must be exercised in blending 
these straight-run stocks with cracked 
stocks, since inter-action between con- 
verted sulfur compounds and the un- 
stable components of the cracked stock 
may result in instability with respect 
to insoluble residue. Additives which 
retard the formation of insoluble 
sludge and gum and reduce the size 
of the particles are commonly used to 
this condition. 
type consists of soluble dis- 
persing agents which control particle 
size and keep them in suspension. 
They also prevent water from binding 


correct 


One 
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DUALAYER DISTILLATE FUEL-OIL TREATER to stabilize cracked distillates 


the sediment to form impassable mats 
on oil burner screens 

The second type combines dispers- 
ant properties with the ability to de 
crease the rate of formation of insol 
uble residue. Alkali and alkali earth 
sulfonates and certain non-ash con 
taining materials are typical of those 
used for this purpose.‘*.”’ 

The Dualayer process is a modified 
caustic wash treatment which has 
been used to finish catalytically 
cracked distillates having sulfur con 
tents in the order of 1%. This process 
is used to stabilize cracked distillates 
with respect to color and sediment 
formation by selective removal of 
acidic compounds which act as oxida 
tion accelerators, such as certain mer 
captans and phenols."* 

Usually potassium hydroxide, but 
sometimes sodium hydroxide is the 
treating agent. The strength is main 
tained in a range which allows the 
continuous removal of the deleterious 
compounds, in highly concentrated 
form, without impairing the effective- 
ness or composition of the reagent 

The Dualayer process uses the prin- 
ciple that systems containing caustic, 
water and organic acids separate into 
two layers when the caustic concen- 
tration is high. The upper layer of the 
two-phase system contains the sodium 
or potassium salts of the organic acids 
present in the distillate being treated. 
The lower layer is rich in uncom- 
bined caustic 

A flow diagram for a Dualayer dis- 
tillate fuel oil treating unit is shown 
in Fig. 4. The cracked distillate is 
contacted with a 5 vol.% potassium 
hydroxide solution. 


Treated product then is washed with 
water to remove entrained caustic so- 
lution, and is sent to storage. Some 
cracked distillates can be treated sat- 
isfactorily with sodium hydroxide, 
which is less expensive than potassium 
hydroxide. Whenever large quantities 
of acidic compounds are present in the 
oil, it may be advantageous to contact 
the oil first with sodium hydroxide 
solution to reduce the consumption of 
the more expensive potassium hydrox- 
ide 

The spent sodium hydroxide and 
potassium hydroxide solutions are 
handled similarly in separate recovery 
systems. The spent caustic solution 
separates into two layers because of 
the absorption of organic acid from 
the oil. This is done in the treating 
vessels, but separate vessels located 
before or after the concentrators may 
be used. 

[he upper layer, which contains the 
organic acids, is discarded, inasmuch 
as its free caustic content is very low 
These acids may be recovered by acid- 
ification of the solution or by other 
conventional methods 

The lower layer, which contains 
caustic and water, is passed through 
a concentrator in which water is re- 
moved to control the composition of 
the treating solution 

In treating oils by the Dualayer 
process, a 40 wt.% sodium hydroxide 
solution is employed, as compared to 
a 50 wt.% potassium hydroxide solu- 
tion. This is necessary because of the 
high viscosities of sodium hydroxide 
solutions, which make their use in high 
concentrations commercially imprac 
tical. 

Consumption of chemicals by the 
Dualayer process is low because only 
a small amount of unreacted caustic 
is removed from the unit with the 
organic acid salt layer 

Costs of treating chemicals depend 
on the amount of acidic compounds 
removed from the oil and on the type 
of caustic solution used. 

rreating losses are reported to be 
only a fraction of 1% since only the 
acidic compounds are removed 


Low Quality Raw Stocks 


Middle distillates from certain 
crudes are very difficult to finish into 
fuels which are competitive in the 
present market. They may have high 
sulfur or nitrogen contents, contain 
high concentratoins of aromatics, or 
have offensive odors. All these prop- 
erties adversely affect quality, and un- 
usually severe refining is required to 
eliminate them 
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A distillate from West Texas high- 
sulfur crude oils is a good example 
of such a product. Its high mercaptan 
content makes it difficult to sweeten 
by conventional methods, such as doc- 
tor sweetening. Even the sweet prod- 
uct has a bad odor due to cyclic sul- 
fides, and the sulfur content is high. 
The burning quality is also poor due 
to the high aromatic content 

Processes which have been used 
successfully to finish such distillates 
include sulfuric acid treating, solvent 
extraction, and mild hydrogenation 

Salfuric acid treatment has been 
used successfully to make these low 
quality stocks marketable 

Mild acid treatment markedly re 
duces the mercaptan content, but it 
has little effect on the odor, total sul 
fur content or burning quality. Acid 
treatment severe enough to improve 
all the properties results in excessive 
loss of product and usually requires 
expensive rerunning 

Solvent extraction, using furfural as 
a selective solvent, for the extraction 
of middle distillates effects a reduc 
tion in sulfur improvement 
in burning quality and upgrades cata- 
lytic cycle stocks to sttaight-run qual 
ity."* Furfural extracted catalytically 
cracked distillates further 
treatment for use as heating oils 

A furfural treating unit 
a counter-current extraction 
product strippers and solvent recov 
ery equipment. By the use of decanters 
and a water wash distillates 
having an initial true boiling point of 
325°F or higher can be satisfactorily 
processed 

In one unit using ap 
proximately 25% solvent dosage, 50% 
sulfur removal and 75-80% 
yield is obtained 


content 


need no 


embodies 
towel 


tower, 


commercial 
raffinate 


Ihe economic success of this treat 
ing method depends largely on profit 
able disposal of the extract 

Mild hydrogenation is being used 
widely to finish low quality straight 
run, catalytically cracked ther 
mally cracked distillates high 
quality fuels. '*.* 2) The saturation 
of unsaturates and the removal of sul 
fur, nitrogen and oxygen with no loss 
in yield make this method of treat 
ment very attractive 

One of the newer 
producing high quality catalytically 
cracked fuels from low quality crudes 
is mild hydrogenation of the cat feed 
stock. Drastic reduction in sulfur con 
tent is achieved, and the cat cycle oils 
yielded from pretreated feed stock 
may be finished into good quality fuels 
by the simple methods normally used 
for cycle oils from low sulfur cat feed 
stocks 


and 


into 


approaches to 
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upgrading 


Jet Engine Fuels gaining acceptance for 
l fuel 


into chesel 
usually blends 


Jet engine fuels are 


of gasoline and kerosene or straight 
kerosene. The total 


sulfur contents 


sulfur and met 


captan allowable are 
higher than those normally tolerated 
in kerosene used for heating 
ing 

Military Specifications on jet engine 


ind light 


on inhibitor 
An oxida 


added to pre 


fuels specify that a corros 
shall be added to the fuel 
tion inhibitor may be 
vent the formation of 


A trend toward the 


gum 
fuel 
as a cooling medium for the jet engine 


use of the 


going to increase the 
fuel 


must withstand elk 


lubricating is 
stability requirements of the 


The fuel 


temperatures 


greatly 
vithout forming 


ll plu 


Tuc | system 


vated 
sludges and deposits which w 
filter elements in the 

Indications are that removal of 
sulfur and nitrogen 


mild 


will give satisfactory 


oxygen 
pounds by acid treatment or 
drogenation 
fuel for use in engines which use the 
Some 
additives in the 


fuel as a coolant authoriti 


advocate the use of 
sludge 


form of dispersants to prevent 


and gum coagulation 


Diesel Fuel Oils 


Diesel fuels have, in addition t 


of the quality requirements of heatin 


oils, Minimum cetane or ignition qual 


ty requirements ighly aromati 
fuels have poor ignition haracteristi 
(jood quality straight-run he 


oils can be used as diesel fuels 


out additional treatment 
cetane catalytically cracked 


convert d 


Low 
tillates 
fuel by 
tent by 


may be into 
reduction of the arom 
solvent 


The is 


ilso he in pro 


extraction 


genation nition qual 
stocks can 
small amounts of o1 n 


ides or peroxides. Prim 
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Mercaptans in Gasoline and Its Components 


Removing and Converting 


fe production of the normal 
grades of finished gasoline meet 
ing marketing specifications and cus- 
tomer acceptance from the primary 
components available in a refinery in 
volves treatment of many of the stocks, 
selective blending and finally the use 
of additives such as TEL, antioxidants 
and more recently, preignition control 
additives such as TCP 

Treating operations effect the par- 
tial or total removal or conversion of 
small quantities of deleterious constit- 
vents present in the unfinished prod- 
uct. The deleterious compounds may 
be hydrocarbons (e.g. some diolefins) 
or non-hydrocarbons (e.g. sulfur or 
oxygen compounds). This group of 
constituents will be referred to as con- 
taminants 

Most of the contaminants fall in the 
non-hydrocarbon group and essentially 
all of the contaminants occurring in 
unfinished gasolines are formed by 
chemical changes taking place during 
primary processing from other more 
complex substances originally present 
in the crude 

These facts have led to research for 
means to remove or convert most of 
the sulfur, oxygen and nitrogen com 
pounds by treatment of the crude it- 
self, and thus secure certain major 
process advantages and eliminate the 
bulk of this gasoline treatment. To 
date the comparative economics and 
technical problems have been such that 
no refinery has been based on crude 
pretreatment of this type 

As is evident from Table 1, the con 
taminants present in unfinished gaso 
lines have a significant effect on fuel 
performance and customer acceptance 
Furthermore, these effects have be- 
come steadily more important since 
the continuing trend toward higher 
engine horsepower, compression ratio 
speed, etc., inevitably results in in- 
creasingly severe demands on the fuel 

Some of these adverse effects can 
be eliminated by proper use of addi 
tives and this course has been adopted 
whenever it was technically feasible 
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and economically justifiable. For ex 
ample, inhibition generally proves suf 
ficient to stabilize cracked gasolines 
against gum formation from reactive 
hydrocarbons provided certain pro 
moters (e.g. aryl mercaptans, copper ) 
are absent or deactivated 

One of the conventional treating 
alternatives would be acid treating and 
redistillation which essentially elimi 
nates the gum formers but results in 
losses of significant amounts of high 
octane number non-gum-forming ole 
fins and aromatics. In many cases, 
however, removal or conversion of the 
contaminant to a less objectionable 
form is the only available solution 

Referring again to Table 1, it 
be noted that the contaminants may 
be grouped into acidic (HS, mercap 
tans, naphthenic acids, phenols), basic 
(nitrogen bases), and neutral (sulfur 
excluding H.S and mercaptans 
tive hydrocarbons) categories 

To date the nitrogen base problem 
has not been deemed very significant 
in most refineries, and it will therefore 
be omitted from this discussion. There 
are, however, indications that the im 
portance of nitrogen bases to engine 
cleanliness is being revaluated 

Since trace metals are readily inac 
tivated by chelation with metal deac 
tivators, no treating procedures for 
their removal are required 


will 


reac 


The fact that gum formation from 
reactive hydrocarbons can generally 
be suppressed by simple inhibition is 
discussed in one of the other 
in this symposium (pp. 000) 

With the notable exception of the 
West Coast, the removal of neutral 
sulfur compounds is not required in 
the majority of refineries in order to 
meet present total sulfur specifica 
tions. Where either reactive hydrocar 
bon or neutral sulfur removal is nec 
essary, Clay processing and especially 
hydrotreatment both of which lie be 
yond the scope of this article, are gen 
erally supplanting the older acid treat- 
ment and redistillation. Some 
chemical treating procedures 


articles 


new 
which 


might partially reverse this trend are 
still in the development stage 

his 
moval of acidic materials 
field in which 
not only 


discussion the re 
which is the 
treatment 1s 
predominant, but relatively 
unchallenged. Even this apparently re- 


leaves for 


chemical 


stricted field is far too large to be han 
died in a brief article, and it has 
therefore been necessary to limit the 
discussion to the major commercial 
processes 
Because of processing economics, 
H.S when in low concentration, naph- 
thenic acids, aryl mercaptans, and al- 
kyl phenols are almost always removed 
by a non-regenerative caustic treat- 
ment. In contrast, treatment for alkyl 
mercaptan conversion 1s 


usually but not always regenerative 


removal or 


Non-Regenerative 
Caustic Treating 


Hydrogen Sulfide Removal 


Since H.S can be segregated by 
fractionation in the propane and 
lighter (non-gasoline) fractions to a 
major extent, the concentrations en- 
countered in gasoline components are 
generally so low that use of the re- 
agent on a once-through, non-regen- 
erative basis is usually the most eco 
nomic solution 

If, for some reason, the concentra 
tion is high, the Girbotol and Shell 
tripotassium phosphate regenerative 
processes are available 

The alkaline reagents normally em 
ployed for non-regenerative H,S re 
moval are calcium, ammonium and 
sodium hydroxides, with the last being 
by far the most widely used. The lim 
ited solubility of the calcium hydroxide 
(and resultant sulfides) presents diffi- 
cult handling and contacting problems 
while the cost of ammonia normally 
limits its use to injection into distilla- 
tion and cracking units to neutralize 
PROCESSING 1956 


PETROLEUM April 





Mercaptans 


H S and 
vent equipment corrosion 
The reaction of H.S and NaOH pro 


ceeds as follows 


other acids in situ and pre 


2NaOH +H.S Na,S+2H,0 (1) 


Na.S+H.S 2NaHS 
ide 


quately contacted, H.S will be reduced 


If the solution and gasoline are 


to a concentration of less than 0.000] 
wt.% in the product until about 85% 
of the NaS formed is 
NaHS Accordingly 


designed to 


converted to 
for this 
secure 


units op 


eration are the 
maximum permissible caustic conver 
sion by schemes 


employ Ing process 


such as shown in Fig. |. (The second 


stage is employed where caustic eco 
nomics warrant) 

Usually 10-20° Bé NaOH and a 2:10 
ratio of circulating caustic to gasoline 


Although 


important 


are utilized fresh caustic is 


often used savings can be 
effected when partially spent caustic 
from some other available 
For normal 
employ high salt content Doctor solu 
after 
has 


mercap 


process 18 
instance, it 1s practice to 
discarded 
which 


tion which has been 


lead recovery, or caustic 
been drawn off a regenerative 
tan removal system owing to phenol or 
sulfide i 


Operating temperature and pressure 


cumulation 


are not of major 
dehyd: 
porization are 


importance provided 


ition and gasoline 
avoided 


nificant corrosion is encountered, car 


reagent 
Since no sig 


bon steel construction is adequate 


Aryl Mercaptan Removal 


Since the simplest aryl mercaptan 
thiophenol, boils at 337°F 
pounds are concentrated in the higher 
boiling gasoline fraction 
number of individual 
They are markedl\ 
than the alkyl me 


tans, and are ré ! 


a very limited 
components 
stronger acids rcay 
adil remo to 
0.0004 wt.) mercaptan sulfur level b 
anon 
Although 
the unit 
repre 


regenerative causti 
numerous 

possible how! 
shown is 


not thiophenol 


these com- 


and comprise 


tavging 


removal, but permits operation at sig 


nificantly reduced caustic consump 


tion 
An interstage coalescer is often 
added to 


from the high mercaptide to the 


reduce caustic carryove! 
low 
mercaptide content caustk Stage 
Carryover is a problem since the solu 
tion can be used to high conversion 
the vis« 


than 


levels where osity is signifi 


cantly greate! that for pure 
caustic 

Caustic concentrations ranging from 
15-40° Beé are reported 
0.1-0.2:1 are 


efficiencies of SO 


recirculation 
ratios of employed 
Caustic ind higher 
ire possible 


Pressures and temperatures are 


those prevailing in the gasoline run 


down sy usually around 100°] 


i1¢ 


stem 
and psiz 


Naphthenic Acid Removal 

Naphthenic acid removal often com 
for 
feed to treating units 
effected by 
washing in a mixer-settler unit 


prises one reason pretreatment of 
idily 
iustic 
When 
this removal is being carried out onl 
the 


ployed until exhausted (perhaps 25% 


It may be re 


simple one-stage 


to lower acidity, caustic is em 
naphthenates) 


Recover y of 


sak s is 


the acids 
common 


details lie be 


for b‘ prod 


uct practice, but the 


ond the s ope of thi 


paper 


CONTINUOUS COUNTER-CURR 


rougt 


non-regene! 
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Table 1—Deleterious effects of 
major contaminants found in 
untreated gasoline components 
Effect 
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5 
MERCAPTANS CARBON ATOMS 


types of treating solutizers 


Alky! Phenol Removal 


Partial alkyl phenol removal by 
simple caustic scrubbing is required as 
a pretreatment for numerous treating 
procedures, and as such will be dis 
cussed in several later sections 

As with the naphthenic acids, re 
covery for by-products sales is prac 


ticed 


Treatment for Removal or 
Conversion of Alkyl Mercaptans 


The alkyl mercaptans are found 
throughout the gasoline boiling range, 
but are usually concentrated to a con- 
siderable extent in the butane and 
light gasoline fractions 

Accordingly, it is often possible to 
concentrate the alkyl mercaptans by 
fractionation and then either confine 
mercaptan treatment to this fraction 
or treat this fraction for mercaptan 
removal while treating the small 
amount in the remaining fraction by 
a simple conversion process 

Since crudes and refinery primary 
processes vary so greatly, no general 
rules can be offered with regard to 
the optimum degree of mercaptan 
segregation by fractionation prior to 
treatment 

Alkyl mercaptans are deleterious be- 
cause of their odor, their contribution 
to noxious engine exhausts and engine 
corrosion and their adverse effect on 
octane numbers and lead suscepti- 
bility. They have been treated because 
of the odor problem since the early 
years of the automobile industry, but 


their contributions to the other prob- 
lems indicated were not fully appreci- 
ated until about 1940 

Until that time, a process which 
converted mercaptans to a less odor- 
iferous material (disulfides) was gen- 
erally accepted as a satisfactory meth- 
od of treatment 

The Doctor test, which was de- 
veloped in conjunction with the Doctor 
sweetening process discussed, was the 
accepted test for satisfactory mercap- 
tan conversion for many years 

A Doctor sweet gasoline contains 
less than 0.0003-0.0006 wt.% mercap- 
tan sulfur. This indicates the test was 
over-severe, since odor improvement 
was the objective of Doctor treatment, 
and studies have shown that no mer- 
captan odor can be detected in gaso- 
lines until the concentration ap- 
proaches 0.002-0.003 wt.%. 

A decade of studies by various in- 
vestigators culminating in and re- 
viewed by Ryan's paper’) which 
appeared in 1942 established that hy- 
drogen sulfide, mercaptans, and alky! 
disulfides had equivalent adverse ef- 
fects on octane number and lead sus- 
ceptibility 

These effects were markedly larger 
than those resulting from similar 
amounts of thioethers or thiophenes 
but were less than those produced 
by polysulfides. These facts, combined 
with the desirability of reducing over- 
all sulfur level in order to reduce 
engine corrosion and noxious exhause 
fumes, placed a premium on alkyl 
mercaptan removal rather than con- 
version, whenever the concentration is 


EXTRACTION AND STRIPPING COEFFICIENTS as affected by various 


high enough to make the resultant 
improvements significant 

Normally, streams containing less 
than 0.lwt% alkyl mercaptan sulfur 
are treated by conversion processes, 
while streams containing more than 
0.05 wt.% are generally treated for 
mercaptan removal 

No general rules as to when to use 
one or the other approach can be 
offered for the 0.01-0.05 wt.% range 
since the answer depends not only on 
the mercaptan content, mercaptan dis- 
tribution and quantity of the stream 
under consideration, but also on the 
over-all gasoline blending position and 
product specifications. 

Furthermore, the decision as to 
optimum alkyl mercaptan treating 
process for a specific case cannot be 
based solely on the effect on alkyl! 
mercaptans; the effects on all gasoline 
properties must be considered. 

For instance, as will be pointed out 
subsequently, it is very difficult to 
suppress polysulfide formation com- 
pletely during Doctor treatment. The 
slight increase in total sulfur content is 
usually inconsequential, but the de- 
pressant effect of polysulfides on oc 
tane number, lead suspectibility and 
gasoline gum and color stability is 
often signficant. 

On the other hand, Doctor treat- 
ment produces a peroxide free gaso- 
line, whereas the peroxides encoun- 
tered in the polysulfide free gasoline 
prepared by air-inhibitor treatment 
may result in engine cleanliness prob- 
lems. 

Similar examples of strengths and 
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weaknesses are cited for all the proc 
esses discussed below and are sum- 
marized in Table 2 which compares 
the salient points of the various re 
moval and conversion processes 


Alkyl Mercaptan Removal 


All processes emphasized commer 
cially for the removal of mercaptans 
are based on the use of an alkaline 
reagent which reacts with the mer- 
captans to form mercaptides in ac 
cordance with Equation 3 


RSH+NaOH = RSNa+H,0 (3a) 


RSH+KOH = RSK+H,O (3b) 

As has already been pointed out, 
removal processes are normally em- 
ployed on medium to high mercaptan 
content materials, and at these con- 
centrations a regenerative process is 
generally most economic. The alkaline 
reagent used for mercaptan removal 
can be recovered and the contaminant 
isolated either by steam stripping 

(Equation 3 reversed or air oxida 
tion (Equation 4) 


4RSNa+2H,O+0O 


>RSSR +4NaOH (4) 


> 


As may be seen from Fig the 
Extraction Coefficient, K 
tion of RHS in reagent 
tion of RHS in hydrocarbons) 
the Stripping Coefficient, K 
tration of RHS in the 
tration RHS in reagent) vary with 
mercaptan molecular weight and 
structure and reagent type and com 
position 


(concentra 
concent 

and 

(concen 


vapor, concen 


In consequence it is economically 
feasible to reduce the mercaptan sul 
fur concentration of butane and iso 
pentane to about 0.0004wt.% with 
steam regenerative NaOH treatment 

Since the stripping coefficient (K.) 
increases much less than the extraction 
coefficient (K,) prohibi 
tively high circulation and steam rates 
are required to regeneratively sweeten 
higher molecular weight materials in 
this manner 

Normally no made to 
regeneratively caustic treat hydrocar 
bons boiling above 200°F, 
with a feed having a boiling range 
from pentane to 200°F the overall 
mercaptan removal is only 50-75 

rhe solutizer process** developed in 
1939 changed this picture. This proc 
ess utilized suitable organic solvents 
or salts in the aqueous phase to 
markedly improve the solubility of 
mercaptans in this phase 

As shown in Fig. 2, the use of solu 
tizers such as potassium alkyl pheno 
late (KAP) and potassium isobutyrate 
(KIB) increases the extraction coeffi 
(K.) more than it reduces the 
stripping coefficient (K.), and thereby 
makes possible regenerative processes 
which are 


decreases, 


attempt ts 


since even 


cient 


effective and economic in 
the higher moleucular weight ranges 
Air regeneration which was the next 
step in solutizer 
nated the 
4 


elimi 
stripping problem entirely 

ithough theoretically most of these 
regenerative processes can be used to 
reduce the mercaptan sulfur content 
to the Doctor 
economically 


development 


level, it is often 
preferable to 


sweet 
employ 
them to lower the concentration only 
to the odor sweet level (about 0.002 
0.003 wt.%). Then if further sweeten 
ing is required, a 


conversion process 
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is employed as a final stage 
as such, has no effect on 
mercaptan extraction, provided it ts 
sufficient to prevent hydrocarbon va 
porization 
Temperature 
and 
related variables 


Pressure 


solution Composition 
important inter 
The extraction coeffi 
affected but the vis 
cosity is lowered and settling charac 


teristics are 


viscosity are 
cient is adversely 
improved by increasing 
temperature 

Extraction units are operated at the 
reagent composition and temperature 
giving the best over-all process eco 
nomics. The resultant temperature 
usually approximates that of cooling 
and lies in the 80-110° range 

Typical flow schemes indicating the 
major 


wate! 


essential features of regenera 


tive caustic and steam and ar 


regen 
erative solutizer processes are shown 
in Figs. 3-5. The discussion also in 
dicate briefly the other points of simi 
larity and dissimilarity with commer 
cially available extraction processes 
The regenerative caustic treater 
shown in Fig. 3 is a unit for sweeten 
ing of isopentane 
tirely 


tional 


The design is en 
straighforward and conven 
embodying simply a packed 
countercurrent extractor em 
ploying a hydrocarbon ratio 
of 1:10 and a temperature of 85°F 
a bubble tray open steam regenerator 
using 5 lb, steam/gal. caustic and the 
auxiliaries 

The two to three theoretical strip 
ping and extraction stages provided 


column 


caustic 


necessary 


represent about the optimum balance 
between capital and operating costs 

Variants on this basic design which 
include 
or 3 mixer settler stages or other con 
instead of a packed 


ire encountered the use of 


tacting system 





Table 2—Comparison of regenerative sweetening processes 


Normal 
Mercaptan 
Range, wt. % 

0.01 and up 


Normal 


Feed 


C,, C, light gasoline 


.Most cracked and straight 


run gasolines 


Doctor 
Copper Chloride Slurry 


All gasolines 
run gasolines 
Copper-Fiszed Bed 


Air-Inhibitor 


Most cracked and straight 


Straight-run gasolines 


Cracked gasolines 


Effect on 
Octane No. and 
TEL Susceptibility 


Improves 


0.02-0.05 
and up 


Improves 


No limits Some lowering 


Up to about Little 


0.04 


hange 


Up to about 
0.04 


Little change 


Up to 
0.02-0.03 


Little change 


May be Doctor sweet 
but usually 


Doctor sweet Very 


Doctor sweet In 


Doctor sweet 


Usually odor sweet In 


Effect on odor Kemarks 


C,, C, Doctor sweet Has no competition in 
gasolines usually not C,, C, treating. Not too 


satisfactory on heavier 


stocks 


Mercaptan removal 
gives this process big 
advantage on high mer 
aptan content stocks 


odor sweet 


versatile 


ertain cases soluble 
opper must be deacti 
vated with an additive 


See above 


certain cases may 
form peroxides with re 


sulting poor stability 


Air Solutizer All gasolines No limits Latle change Doctor sweet Versatile 
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SOLVENT 
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process for 


ranype 

















CO, WASH 


AIR-REGENERATIVE solutizer process for ma 


terials in the heavy gasoline range 


column 
i pre 
hare | 

The 


disposed of via either 


iustic prescrubbing (if H.S 


ent) and closed stripping (re 


plus diluent injection) 
mercaptans which are tsolated 
it¢ 


Surning of 


by sales 


of 


thorough 


products 
Materials 


ventional 


construction are con- 


stress releving 
normally suffices to protect the high 
temperature points from corrosion al 
though in some cases Monel has been 


required 


Be 


employed <« 


Ihe 20 
matty 
fully 
months without replacement provided 
feed sulfide 


Eventually 


caustic which ts nor 


be used 


for 


an in a 


closed cycle periods of 


essentially free 
it 
impurities 


the is 


however becomes con 


taminated by present in 


mechanical 
must 


trace amounts in the feed 


entrainment, etc. and be re 


placed 


Since most refineries have major 


non-regenerative uses for caustic, it 1s 


harge tresh caus 


to 
itive 


common practice 


tic to the regener units and with 


draw s needed to 
this 


unit 


regenerated caustic a 
supply other 


the 


thes« uses, In way 
maintaining 
ot 
fresh condition 


Air 
used in 


regenerative in 


ventory caustic n an essentiall 


regeneration sim | 


air regenerative solutizer proc 


cessing is also employed with caustic 


butane and causti« isopentane systems 
regeneration of 
liberated 


in el 


Electrolytic 
Caustic from 
the 
cells) is also employed 


Ihe steam regenerative solutizer 
process | 


(using oxygen 


aqueous Caustic ctrolyt 


shown in Fig. 4 is a direct 
the <« 
treater to the problems encountered 
the the 


essentials of countercurrent extraction 


adaptation of 1ustic /Isopentan 


in gasoline boiling range 
ind steam stripping remain unchanged 
Ihe of 


course the use of a solution 


major change required 1s 


solutizer 
the other 


n place of caustic changes 


follow from this as necessary auxil 


hares 

Although either 
ium based solutions can be employed 
the latter 
higher 


sodium o 


potas 


are usually favored despit 
the yield 
higher extraction coefficients at accept 
ible 
fresh solutizer solution compo 
0 N KOH, 2.0 N KAP 

The alkyl 
generally prepared by KOH extraction 
of a suitable refinery 
then maintained by alkyl phenols pres 
in the stock 
the gasoline-solutizer s 
that settling and 
more difficult 


isopentane system 


their costs since 


solution viscosities. A_ typical 


tion 18 
potassium 


ph nolate 1s 


stream and is 


ent feed 
ot 
such 


[he properties 
ystem ar 
extraction 


than 


are 
both 

NaOH 
ly, although 


in the 
According 
units employing 


ttlers 


earlier 
packed columns and mixer are 
the rotat 
likely to 
In view 
of the settling problem and high chem 
al after 


ployed to eliminate carryove 


still in successful operation 


ing disc contactor appeal 


replace them for many units 


value coalesce ire em 


Furthermore, a caustic prewash is 


provided to protect he olution trom 


mechanical entrainment and sulfick 


and organic acid contamination. and to 
the feed alky! phenol 
to prevent KAP buildup or depi 


n the solutizet 


ontent 


adjust 
ton 
The feed coalescer vents iustt 
the 


system 1S 


pre 


carryover into solutizer. The re 


veneration ventional 
Roughly 
lages are provided 

A 2:10 of 
1s employed with a 


100° | \ 


solutizer 


con 


3 extraction and stripping 


ratio solutizer is ne 


treating tempera 
ture of steam 


» Ib 


typical 


consuMpto 
ulated 
sé y| ited 


of gal ire 1S 


The mercaptans | re 
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disposed of | urning y-product 
sales 


Variants on this basic 


lude othe 


pattern in 
r methods of countercurrent 
the 


extraction use of open steam f 


the 


or 


stripping and omission of pre 


wash combined with use of a more 
expendable sodium base solutizer. Car 
bon steel construction is used through 
out except for the cupro-nickel alloy 
tube bundle in the stripper reboiles 
flow schem« 
that 


medium 


The Dualayer process 
the 
but 


ilmost 
I iv 4 
posed 1s 


trated 


same as 
the 
considerably 


shown in 
treating pro 
more concen 
a KAP-rich solu 
tion which has been equilibrated with 

Q KOH solution 

Such 
with a 


consisting of 


a solution would allow opera 


tion lower solution-to-gasoline 
ratio or alternatively a high mercaptan 
removal efficiency 
of difficulty 
itv of 


emulsification 


\ possible source 
resides in the high viscos 
the solution, which can lead to 
Ihe first 
unit of this type is under construction 

Ihe Unisol process 
tic-methanol 


commercial 


utilizes a caus 
solution with 
the 


gasoline 


extraction 


resultant additions to recovery 


sysiem—e.g. treated watel 


wash for methanol recovery and a 


The 


removal resulting is comparable 


methanol fractionator mercap 


tan 
to that obtained in solutizer treatment 
The Mercapsol process utilizes 
1 caustic-naphthenic-cresylic or coal 


tar acid reagent and steam regenera 


tion 
The air-regenerative solutizer proc- 
Fig 


next improvement on the original caus 


ess shown in represents the 


tic-Steam system; its major advantage 


lies in its ability to satisfactorily treat 
heavy gasolines without excessive util 
it costs 

It differs 
the 


consists of 


the 


regeneration 


from steam process 


only in procedure 


which contacting (in a 


turbo-aerator or equivalent) C@). tree 
ur and essentially gasoline-free spent 


solutizer solution at of 
125-175°F 


and 


temperaures 
pressures from 
residence times of 
Al 
range from |] 


The 


tracted by 


pSia 


utilization efficiencie 


s_s0) 


minutes 
of theoretical 
resultant disulfides if 
wash naphtha (e.g. ch 
to thermal reforming) and the rege 
is then rec‘ 

filter 


accumulation of 


erated solutizer 
extraction step \ 
the 
juantities of oxidation by-products in 


1s pro 


prevent trace 


the solution 


An 


ct this 


important earlier modification 
schem involved th us of 
This 


tem 


tannin as an oxidation catalyst 


facilitated regeneration at lower 


peratures and pressures and with less 


thorough mixing, but the tannin also 
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promoted undersirable side reactions 


leading to solution contamination and 
consequently increased chemical costs 

Newer built 
uncatalyzed aur 
number of 


units are being Io! 


regeneration, and 


the older units have been 


converted. Carbon steel construction 


is used throughout 

Variants on this scheme involve the 
use of other contacting devices and a 
regenerative disulfide wash system us 
ing butane which is then flashed over 
head and recycled, leaving a disulfide 


Au 


conjunction 


oil fraction as bottoms regenera 


tion 1s also used in with 


the Mercapsol process 


Alkyl Mercaptan Conversion 


Although there large numb 
of conversion processes employed com 
Doctor 


and 


afe a 


mercially, copper chloride 
air /solutizet veel 
the bulk of the in 
[hese 
the 


cause Is 


ur, inhibitor 


ening account for 
stalled 


similar in 


capacity 
that 
in each 


processes are 


major overall re 
the 
of disulfides from mercaptans 

All the ilfe 
mercaptan type and molecular 
with the 
tor [he 
from 


action formation 


ted b 


werent 


processes are 


former being th fin 
difficulty of 
the 
configuration 


mawor 
treatment in 
through the 
the latter 


sometimes proving impossible to con 


creases normal! 


teruiary with 
vert by certain of the processes at rea 


This 


parallel with the incre 


sonable conditions behavior 1s 


ing difficult 
of extraction in removal 
As 
process 1o 
tan left by 


critical, since the residual 


process 


a result the choice of a conversion 


clean up” residual mercap 


a removal process is often 


high in tertiary mercaptans 

Doctor treating, which was the first 
of these to be employed commercially 
is probably the most complex. It h 


been found suitable for treating suc 


cessfully any molecular weight gaso 


line of any mercaptan content (with 


reservations on tertiary mercaptans) 


and can be operated on either a batch 
or ontinuous, regenerait 
Its flex lit 


reliability have kept this process in a 


regenerative basis ind 
for 
in Fig. 6 the mtinuous 
fou ster I he 
prewash employing discarded 
spent Doctor 
of H S and 
late 


up in 


competitive position man years 

As shown 
process consists ol 
caustic 
traces 


solution removes 


icidity, adjusts the pheno 
build 
and permits th 
colloidal PbS o1 


aptice ) from the 


concentration to 
the 

recovery of 
sOluble 
carded 


In the se 


minimize 
solution 
lead (as 
lead mer 
solution 
ond stage of the pro 

Doctor solution 


NaOH in which 


about 20 parts of 


(typically 150 g/1 
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| PbO has been dissolved to 
Na PbO 
with the 


sodium plumbite 


the active ingredient) reacts 


mercaptans in 100 parts of gasoline to 


form mercaptides. The major reaction 


RSH.» Na PbO (RS). Pb | 2NaOH 


(5) 
iltthough basi 
ilso 


Approximately 


lead mercaptides ha 


been noted 


40 seconds contact 


time are required to permit complete 


mercaptan reaction, which is desirable 


if polysulfide formation with its pro 


nounced adverse effects is to be min 


imized in the ensuing step 
\ slip stream of gasoline containing 


dissolved sulfur is then mixed with 


the gasoline stream containing lead 


Polysulfide 
sulfur 


mercaptans formation oc 
the 


vith the mercaptides as 


curs if supposed to react 


follows 
(RS)Pb+S 


RSSR+ PbS 


] 
instead contacts unconverted merc: 


tans and reacts as follows 
-RSH+ 2S 


RSSSR + HLS 


Fortunately the latter reaction ap 
pears to proceed rather slowly, Rea 
tions involving Pb. S(SR),, Pb, (OH) 
S., Pb (OH), S are also reported 
indicating the actually complex nature 
Ihe RSSR or RSSSK 


ourse appears in_ the 


etc 


of the reaction 
formed of 
treated 
It is ¢ that 
wv desired Equation 6) be 
the 


polysulfide formation o¢ 


masoline 


ssential ulfur addition 
carefully 
ontrolled 


ince in presence of 


(RS) Pb*+XS 


RS Kk PbS () 
In order for Reaction 6 to proceed 
the addition of 
minutes 


the 


vithout 
ulfur, 5-15 
with 


te) ompletion 
CXce 


reaction 


tire tirring of reactants 1s 
require d 
Finally 


iS regenerated 


the Doctor 
au blowing at 
x0" | 
Air utilization is higher 


extremely com 


pent solution 
hy 


180 


tem 
peratures of 
ot | 

at the 


and pressures 
LOO psia 

more evere conditions 
resultant reactions are 


plex hut are approximat “il bh 
PbS +20 


PhO Na 


INaOH 
SO 2H.0 


RSH 
RSSK 


20) 
Na SO 


NaOH 


HO (10) 


64 
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Thus, under ideal conditions there 
would be no increase in gasoline sul- 
fur content and no change in octane 
number or lead suspectibility. Unfort- 
unately the ideal is practically unat- 
tainable, and varying degrees of poly- 
sulfide formation are encountered with 
different stocks. Polysulfide formation 
is especially prevalent when treating 
tertiary mercaptans 

The use of NaOH, S and O, to form 
the useless by-product Na,SO,, with 
the consequent need for continuous 
or intermittent makeup and withdrawal 
is an adverse feature of the process 

fhe process outlined above is ex- 
lensively varied in commercial applica- 
tions, ¢.g. by omission of prescrubber 
and time coil, inclusion of an after- 
wash stage, provision of coalescers, 
operation at elevated temperature, and 
use of widely different solution com- 
positions. No corrosion problems are 
encountered and carbon steel con- 
struction is adequate. 

Copper chloride sweetening is ac- 
complished in fixed-bed, slurry and 
solution processes, which are identical 
in principle but differ in method. In 
the first two the reagent is supported 
on a solid inert carrier, whereas in the 
solution process an aqueous copper 
chloride solution is employed. 

[he fundamental reactions involved 
are, in simplified form 


4RSH+4CuCl, 
2RSSR +4HCI+4CuCl (11) 
1CuCl+4HCI+0O, « 

4CuCl, +2H,0 (12) 
Overall 


4RSH+O 2RSSR +2H,0 (13) 

Ihe advantages over Doctor treat- 
ing with regard to polysulfide forma- 
tion and reagent consumption are ob- 


vious. However, the sweetening re- 
action proceeds very slowly with terti- 
ary mercaptans, and stocks containing 
high concentrations of these mercap- 
tans are normally excluded. 

The solution process will not be 
dealt with in any detail, since the 
corrosion problems encountered have 
greatly limited its application. In the 
fixed bed and slurry processes, the 
reactions in Equations 11 and 12 pro- 
ceed simultaneously, as sufficient oxy- 
gen is present or has been added to 
the gasoline stream to immediately re- 
generate the cuprous chloride. 

Since incomplete regeneration has 
an adverse effect upon the gum con- 
tent and inhibitor susceptibility of the 
product, 1.5-3 times the theoretical 
amount of oxygen is always supplied 
In some cases this introduces the prob- 
lem of hydrocarbon peroxide forma 
tion, with its attendant adverse effects 
on stability. 

Although Equation 13 indicated no 
reagent consumption, in practice some 
is consumed by reaction with feed 
stock impurities, and some copper is 
lost to the product either mechanically 
or by reaction. 

Furthermore, it has been noted that 
certain reagent-reactive hydrocarbon 
reactions occur especially when the 
space velocity is significantly reduced 
below design in fixed bed units. In con 
sequence, the fixed bed process is 
normally limited to straightrun stocks 

Since minute traces of copper cata- 
lyze gasoline deterioration this ma- 
terial must be removed or deactivated 
This point has been a significant factor 
in the decision for or against copper 
treatment in a number of cases 

The most serious feed contaminants 
are HS, NaOH and water. The first is 
minimized by caustic washing and the 
second by adequate settling or coalesc- 
ing after the prewash. Since water is an 
end product of the sweetening reac- 





Table 3—Mechanism of Sweetening('®) 


Caustic Absent 
Free Radical Production 
| Gasoline Radicals 
0, 
Gasoline... R*..ROO* 
ROOH.,RO* 
Inhibitor Radicals 
Gasoline Radical 4 
Mercapty!l Radicals 
Gasoline Radical 
Inhibitor Radical 4+ 


H In H..In H* 


RSH..RS* 
RSH..RS* 


Mercaptan Disappearance 
RS* RS*..RSSR 

RS RCH =CH,4.RCH 
Peroxide Formation 

ROO* + RSH..RS* + ROOH 


ROO* + H In Hsin H* + ROOH 
ROO* + In H*..Quinone Imide + ROOH 


CH,SR 


Caustic Present 
A—C austic Phase 
RS + O,+RSSR 
RS + RCOO— ..RSSR 
B—4, asoline Phase 
RCOO RSH~..RSSR 
RCOO In* .Quinone Imide 








tion, and the catalyst loses activity 
when dehydrated and physical strength 
on over-hydration, control of feed 
water content is essential. Generally, 
elimination of entrained water and 
heating of the feed enough to insure 
dissolving of the water produced is 
sufficient. 

The need to dissolve the water 
formed in the effluent gasoline, com- 
bined with other factors, normally 
limits the allowable mercaptan sulfur 
content of the feed to about 0.04 wt. % 

Alkyl! phenols and naphthenic acids 
which deactivate the catalyst or con- 
taminate the product are removed by 
a caustic prewash 

Nitrogen bases are also undesir- 
able, but since they are difficult to re- 
move, use of the process is normally 
limited to streams relatively free of 
these contaminants. However, some 
refiners have taken the alternate 
course and extensively pretreat the 
charge. 

Reactor temperature is important in 
maintaining complete sweetening, 
proper reagent hydration and good 
colour and colour stability of the prod- 
uct. Normally, temperatures above 
120°F result in undersirable secondary 
reactions, while temperatures below 
80°F result in inadequate sweetening 
unless the charge mercaptan content 
is very low 

Although a water wash is partially 
effective in removing copper from the 
product, the simplest remedy is the 
use of a chelating agent to sequester 
the copper and inactivate it. Sodium 
and zinc sulfide after treatments are 
also employed. 

The typical flow sheets detailing the 
essential features of the fixed bed and 
slurry processes (Figs. 7 and 8) indi- 
cate how the principles outlined above 
are carried out in practice. 

It should be noted that either air 
or oxygen can be employed in the 
slurry process. The Perco variants‘’’ 
employ air because of its simplicity 
and low cost. The Linde” and Air- 
co-Hoover" slurry variants employ 
oxygen in order to minimize the hydro- 
carbon losses in the gases vented after 
treatment (in one case excess O,, in 
the order excess O,-+{-N,). 

The use of an eductor to draw the 
slurry (CuCl, impregnated on finely 
divided clay or diatomaceous earth) 
from the hopper into the gasoline 
stream is characteristic in the slurry 
process. Corrosion problems are not 
severe, and carbon steel is normally 
employed. Protection of the eductor 
against erosion-corrosion is necessary 

The UOP fixed-bed process’ differs 
from the Perco process shown in rea- 
gent (a mixture of NH,C! and CuSO, 
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on pumice) and in the use of a zinc 
sulfide on pumice aftertreat. It is also 
operated with a greater excess of air 

Ihe air-inhibitor, air-caustic, and 
air-solutizer sweetening processes will 
be considered together because of thei 
inter-relationships in principle 

The air-inhibitor 
of simply mixing a low mercaptan 
content gasoline inhibited with a 
phenylenediamine type material with 
caustic and air. A portion of the 
sweetening takes place in the treate: 
itself, but a significant amount occurs 
in subsequent storage. In connection 
with this sweetening in tankage, cat 
ryover of caustic to storage as a fairly 
stable haze 


process consists 


is essential 

As in the sweetening processes dis 
cussed previously, oxidation of the 
tertiary mercaptans is 
and the process is inapplicable to 
stocks containing a significant 
tion of these types. As a number of 
references '*'*'*® point out 
sweetening reaction is far from sim 
ple. The reaction mechanism cited in 
Table 3 and discussed below are from 
Rampino and Gorham’s paper rhe 
features to be noted are 


very limited 


frac 


the 


1—-In the 
gasoline must form free radicals 
readily 


can be 


absence of caustic, the 


(cat cracked does, and 
inhibitor sweetened 
straight-run gasolines peroxidize 
very slowly and are not amen 
able to air inhibitor treatment) 
Amino phenol and hindered 
phenol inhibitors which suppress 
peroxide 
sweetening 
Inhibitor 
sweetening 
Sulfides 


formed 


formation suppress 


is consumed during 


and disulfides are 


Peroxides are formed 
In the presence of caustic only 
disulfides are formed 
Disulfides are formed by di 
rect oxidation; the peroxide in 
termediate is not required 

Peroxides formed and dis 
solved in caustic yield disulfides 
(same action as O,) 

Inhibitor is consumed 

Rosenwald, while agreeing in part 
with these observations and conclu 
sions reports that the over-all gasoline 
phase inhibitor 


sweetening reactor 


is 
O jRSH 


R -S < OH RSSR 


H.O 
( 14) 
and states that a hindered phenol in 
hibitor had 
tan oxidation 
Commercial 
ing is probably 


no effect on the mercap 


air-inhibitor sweeten 
a composite of these 
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effects The major adverse fe ’ | lines, ha in estigated the 


sweetening 1 mul Improving im 
oxide formation 


effect of 


inhibitor mercap 


extraction ol 
with ai tans into the aqueous phase by using 


Marked 


reductions in 


deterioration of tal vl ¢ methanol-causti reagent 


cleanliness reases in sweetening 
As Rampino and Go 
the data 


formation and improve 


suggest that oxide fo mn oxvgen utilization were 


mation in inhibitor 


largely determined | the ty of sulfic eld increased to the 
predicted by Equation 14. Di 
onsiderably 


Since the gaso ‘| when the 


gasoline and especially b 
of met 


aptans that exceeded 


caustic ust phase pre 
bulk of the 


refore 


reaction inevitably involve peroxid dominated and th 


mer 


formation and inhibitor cons O fan p the 


in this phase 


promotion of the caustic hen the phenylenediamine ty 


iction is desirable nt ibsent 


Rosenwald, working long rel | t j ppeat that the gasolime 
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Fig. 10 ~ AIR-SOLUTIZER treater for mercaptan removal from both 
straight-run and cracked stocks 


phase inhibitor sweetening is in di 
competition with the 
mercaptide oxidation 
air-solutizer 


similar 


rect caustic 
ph is 
The 


irom 


process came 


reasoning based on ex 


tensive work in the 


field of air-re 


generative solutizer processing which 


has been in successful 
both 


icked gasolines for 


commercial 


operation on straight-run and 


two years 
this consists of 
lightly inhibited gasoline 
vith a KOH-Solutizer solution and air 
turbo 


Essentially con 


tacting a 


in a mixer of 


i period of 2 


equivalent for 
20 minutes 
direct 


The major 
disul 
lead susceptibil 
ity, stability and engine cleanliness are 
unaffected 


Oxidation to 
octane number 


reaction 158 
fides 


The process will provide satisfac 
tory oxidation of all molecular weights 
and types of mercaptans in gasoline 
It has also been established that NaOH 
ind KOH will suffice as the alkaline 
when dealing with the 
extracted and oxidizer 


phase more 


readily mer 

captans 
Figs. 9 10 indicate the 

inhibitor 


and essen 


tials of ais and air-solutizer 
The extreme simplicity of the 
ur-inhibitor unit explains this 


used 


treaters 
why 
process has been increasingly 
1946 
treated 


inhibitor 


since its discovery in whenever 


the stocks to be can be satis 
factorily without 
degrading stability or cleanliness 


Numerous 


sweetened 
variants on the basic 


design have been employed, e.g 


mission of prewash, variation in ai 
injection 


Ihe 


point 


air-solutizer process is some 


what more complex but possesses the 
advantages of being able to handle 
all stocks and of 
sweetening in the 


completing the 
unit, thus making 
the gasoline immediately available for 
blending and shipment with minimum 
storage 

Both processes are run at tempera 
80-120°F 
prevent 
vaporization or alr 
(25-50 


tures of about 


pressures 
sufficient to gasoline 


pocket formation 


any 


psig) and reagent/ gasoiine 


circulation rates of about 0.1:1. Caus 
tic concentrations 
10 Be are 


sweeteners 


from 10 
inhibitor 


ranging 
reported for 
whereas air-solutizer units 
similar to 


plants 


employ solutions conven 


tional solutizer 


steel 


both 


Carbon 
construction is satisfactory for 


processes 
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3 Petroleum Naphthas 


3 


Pressure-Hydrogen Treating 


By MARSHALL SITTIG, 
Ethyl! Corp. 


l PGRADING naphtha under hy 

drogen pressure is of dual impor 
tance in today’s chemical treatment of 
petroleum firstly, the 


fuels because 


upgrading of naphtha by hydrogen 
reforming 1s In itself a chemical treat 
ment process and, secondly, because 
it is a producer of hydrogen gas for 
other chemical treating operations 
The story of the 


naphtha 


upgrading of 
begins by answering the 
question, “Where does naphtha come 
from?” We are 
general 
naphtha 


concerned with three 
naphtha 
cracked naphtha and coker 
Virgin naphtha 


types ol virgin 


naphtha constitutes 
by far the greatest volume of available 
naphtha and is distilled directly from 
crude oil 
Next we take up the question 
What is naphtha?” Naphtha is ba 
sically defined by its distillation range 
and Table 1 
treme variations in hydrocarbon com 
position which 
200 to 400°1 
naphtha cut which is generally sub 


shows some of the ex 
can occur within the 
distillation range—the 
jected to upgrading under hydrogen 
pressure 

lable | 
or cycloparaffin contents range from 
20 to 43 
contents from 8 to 18 


As shown in naphthalene 
hydrocarbon 
and paraffin 
trom 6 to as 


aromatic 


hydrocarbon contents 
high as 65 The main point to re 
that 


loose term which does define 


member is naphtha is an ex 


tremely 
an approximate 


hydrocarbon boiling 


range but which may encompass a 


wide variety of hydrocarbon com 
positions 

These hydrocarbon compositions are 
with 


to the effect they have on the potential 


primarily of importance regard 


of that particular mixture for use as a 
fuel 


necessity for 


motor [his, in turn, defines the 


upgrading naphthas 
under hydrogen pressure 

Next question 
What about naphtha quality?” Table 
that virgin naphthas 
unleaded octane 
bers which are very low 


let's answer the 


| also shows 


have clear or 


num 
ranging from 
30 to 60 in these examples—the same 
hydro 
carbon composition we just discussed 

When mixed 
with the maximum permissible quan 
tity of tetraethyllead 


naphthas, incidentally, whose 


these naphthas are 
gal.), their 
qualities still fall far short of present 
day standards for motor fuels—by 50 
80 points. By leading these naphthas 


(3cc 


to the maximum, their octane ratings 


are improved by about 20 points in 
each case, but this is not enough 


What to 
One possibility is to 


So, the next question is, 
do with naphtha? 
divert the heavy ends of naphtha to jet 
fuels where there is no critical octane 
Aside 


there is the 


requirement from this 


bility 


possi 
basic problem of 
octane improvement 

It is possible to take some of the 
light 
them by 


and 
With 


processing 


ends of naphtha improve 


isomerization present 
knowledge of techniques 
and with present-day economics, how 
there is little 


upgrade or! 


ever alternative but to 


reform the major portion 
of the naphtha barrel under hydrogen 
pressure 


After 


sity for 


considering the basic neces 


improvement of naphtha 


quality the next question is, “What 


about reformate quality? 

A typical virgin naphtha which had 
a clear octane number of 53 and only 
had a potential of being leaded to an 
octane number of 73 can be reformed 
unde! 
clear octane number of 90 which can 


be leaded to 97 At the 


hydrogen pressure to give a 


same time 


sulfur down to 1/400 


from 0.08 to 


content is cut 
ot what it was betore 
0.0002 

Now that the 
tained from upgrading naphthas under 
hydrogen pressure have been discussed 
the next 


benefits to be ob 


item to consider is what ts 
involved in today’s catalytic reforming 
processes 

The simplified flow diagram shows 
the basic essentials of any of the 


dozen or more catalytic reforming 
processes available from various licen 
sors today 


Naphtha 
hydrogen 


charge joins a_ recycle 


stream and is pumped 


Hot 


gaseous mixture passes through a bed 


through a fired coil in a furnace 


of catalyst in a reactor, the product 
and the uncondensed 
from 60 to 90° 


recycled in 


is condensed 
gases containing 


hyrogen are part, also 


providing a net source of hydrogen 

Recycled hydrogen is of the order 
of 2,000 to 6,000 cu. ft./bbl. of naph 
tha processed and the net hydrogen 
produced varies from 500 to 1,000 cu 
ft./bbl 
and operating conditions employed 


Hydrogen in the naphtha reform 


depending upon the catalyst 


ing process 1s recycled instead of 
drawing it off for use in other chemi 
cal processing for several reasons 
Suppression of coke formation on the 
Also 


a hydrogen atmosphere 


catalyst is the primary reason 
reforming in 
removes sulfur and reforming in 
i hydrogen atmosphere hydrogenate: 
formed in 


any unsaturated materials 


the reaction so that they do not have 
a chance to form undesirable materials 
on the catalyst or in the product 

So much for the 


why if 


essentials of the 


must be done and 


Now 


of operations and see what this 


process 


how it 1s 


done consider the 


scale 
means to the petroleum industry, of 
to the allied indus 


chemical process 





Table 1—Typical properties and compositions of straight-run petroleum naphthas 


Gravity 
°API 


Crude Source 


Mid-Continent 
Ver e7ucia 
Kuwait 


ivania 


Boiling 
Range, °t 


Aromatics 


vol. % 


Naphthenes 
vol. % 
4 » 


4 


Paraftins 
vol. % 


Sulfur 


wt. 


Octane with 
tee THI 


00 j 61 


Octane 
Clear 
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REFORMATE 
PRODUCT 














‘NAPHTHA 
CHARGE 











RECYCLE Ho 


BASIC ESSENTIALS of 


tries as suppliers to the petroleum 
industry, or as consumers of chemicals 
from the 

Ihe bar 
upsurge in the installation of 
italytic First of all 


n thousands of barrels per day there 


refinery 


chart shows the tremen 
dous 
reforming units 
is almost a ten-fold growth from 125, 
000 b/d in 1951 to 1,000,000 
b/d at the end of 1955, with a capacity 
1960 
“What 
ill this reforming mean to the 
hemical industry? 


ove! 
estimated at 1.75 million b/d by 
An obvious question 1s 
does 
in terms of cata 
lyst consumption, aromatics produc 
tion and net hydrogen availability 
Ihe first item of 


catalyst 


importance 1s 
One type ofl 
used in upgrading naphthas 
under hydrogen 
10 of 


lumina 


consumption 
catalyst 


pressure contains 
molybdenum 


1955 


oxide on an 
support requirements 
for this type of catalyst are 
14,000,000 Ibs 


60¢/lb 


estimated 
it almost which at 


i price ol gives an estimated 





Production of benzene, toluene, 
and xylene 
1955 1960 1975 
From coal 269 281 itl 
From petroleun 
by reforming 28¢ 437 


Millions of gallons in 





, 
\—+@ NET H MADE 


reformers in simplified diagram 


gross sales figure in excess of $8,000 
O00 

Catalysts of 
contain 


most 
about A“% 


interest 
platinum metal 
on an alumina support. Requirements 
1955 are esti 
million lbs., which at a 
price of $11.00/Ib $27, 
000,000 business 


current 


for new construction in 
mated at 2.5 


indicates a 


In addition to catalyst requirements 
for new construction, spent platinum 
catalysts must be processed for plati 
num and almost 6,000,000 
lbs. of catalyst will be handled in this 
manner Assuming a reprocessing 
$4.00 /lb., this indicates 
an additional $23,000,000 worth of 
business or a total sales volume in the 
platinum catalyst field of about $50 
000,000 in 1955 

Another 
matics 


recovery 


charge of 


important aspect is aro 
benzene, toluene 
The table, left, shows a slow 

growth in the production 
three aromatics from coal 
contrasted with a rapid and phenome 
nal growth in the production of these 
aromatic hydrocarbons from petrole 
um by reforming 

Now, look at the hydrogen 
picture. Catalytic reforming is a large 
hydrogen producer. It is basically a 


process for converting straight-chain 


production 
and xylene 
but steady 


of these 


let's 


low octane hydrocarbons into high 


octane aromatic hydrocarbons by de- 
hydrogenation as shown below 


C-C-C-CC-C—> | 
Cc 
C 
Net produced by 
reactions averages 500 cu. ft 


hydrogen these 


bbl. of 
naphtha charged, and when multiplied 
by the million b/d charge rate, the 
hydrogen availability figure from cata- 
lytic reforming is 500,000,000 cu. ft. 
day at the end of 1955. This hydrogen 
is available in many locations for 
over-the-fence pipeline supply to con- 
suming units at fairly high purity 
(70-90%) and under fairly high pres 
sure (200-700 psig) 

What of the future? Indications are 
that in the next few years naphtha will 
be 100% subjected to hydrogen re- 
forming in order to meet market oc- 
tane requirements. (Total naphtha 
amounts to about 20% of crude oil.) 
The by-product hydrogen from naph 
tha upgrading will be vital 

l For 

(some 


ammonia 
11% of tl 
is already 
source) and 
For hydrogen treating in the 
refinery by processes such as 
those which will be described in 
another article in this sym 
posium (see page OOO) 
Aromatics production continues to 
grow and the catalyst demand is huge 
The basic result of all this catalytic 
reforming is the production of top 
octane motor fuels which will be ob- 
tained through severe reforming plus 
the maximum 
ethyllead 
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manufacture 
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allowable use of tetra 
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NEW FIXED-BED CATALYTIC REFORMING process announced by 
& Engrg. Co 


Powerforming Is No. 14 


| ATEST entry in the catalytic 
4 reforming derby, Esso Re 
search & Engineering Co.'s fixed-bed 
cyclic process, has been named “Pow 
This means there are nov 
14 different catalytic reforming proc 
esses in use today 

With three now in 
operation and 13 planned at Standard 
Oil Co. (N.J.) affiliates in the U.S. and 
abroad, total investment in units using 
the new process are estimated at $60 
million 

The three 
3000 b/d unit at Esso 
Co., Baltimore, Md 
at Imperial Oil Ltd., 
and a 2500 b/d unit at Carter Oil Co 
Billings, Mont. The Baltimore unit was 
the pilot-commercial 


erforming.” 


Powerformers 


now onstream are a 
Standard Oil 
2000 b/d unit 


Edmonton, Atla 


test plant for 
the process 
Largest new unit planned will be 
20,000 b/d installation at Esso Stand 
Bayway refinery, Linden, N. J 
Others definitely scheduled are: 8000 
b/d at Imperial Oil Ltd., Montreal 
Que.; 5600 b/d at Stanic Industria 
Petrolifera, Bari, Italy; and 1000 b/d 
at Esso Standard Italiana, Trieste 
The features of the Powerforming 


process are a new 


ard’s 


platinum catalyst 
and a newly-developed catalyst regen 
erating technique. Esso Research says 
relatively small 
that the 
new process is quite similar to Ultra 
platinum type 

developed by Standard Oil Co 
ana). Thi 


the catalyst contains 
quantities of platinum,” and 
forming a process 
(Indi 
latter technique grew out 
PROCESSING 1956 
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of fixed-bed hydroforming, which was 


developed by Esso Research's pre 
company, Standard Oil De 
velopment Co., in conjunction with 
Indiana Standard and M. W. Kelloge 
Co 

Esso Research will license its new 
catalyst to refiners for 


decessor 


use in other 


processes. [he material is being manu 
factured by Davison Chemical Co 
a division of W. R. Grace & Co 
Davison also makes the platinum-on 


silica-alumina base catalyst used in At 





Refining Co 
ess. Esso Research officials point out 


lant Catlorming proc 


however, that the advantages of the 


Powerforming process can be obtained 


only when usine the catalyst with its 


new revencratng technique 
As illustrated in the flow chart, the 


process uses four, five, or six reactors 


one of which serves as a “swing 


reactor for any one of the primary 


reactors during the regeneration cycle 


Any sinele reactor can run trom five 
to filteen days 

This new process is not unique in 
Several of the 


available fixed-bed cata 


being regenerative 
ommercially 
lytic reforming processes regenerate 
catalyst, and any of them could poten 
tially to permit 


regeneration shutdown 


add a swing reactor 
without a 
Yields oft up to 100-octane motor 
fuel 


have 


oils 
plant 


Arabian crude 


indicated by 


from heavy 


been pilot 
runs, as shown in the 
tabk 
vith recent operating reports of other 


atalytre 


accompanying 
Such results compare favorably 


relorming 
feedstocks 


processes operat 


ing on from Middle East 
crudes 

[hese are regarded as good tests of 
because Mid 
high paraffin 


the most difficult 


reforming performance 
al East 


percentages and are 


crudes have 


to reform 
No additional 


the proces have a 


technical details on 


yet been disclosed 





Powerforming Results 


I ight 


Crude source Arabian 


Feed stock inspections: 

Gravity APT 

Sulfur, wt 

CFR-R 

Distillation 
10 


octane, clear 


SU'% 


90% 


Product: 


Research octane, clear 
plus 
Motor octane lear 


plus 


Vields: 


( » wi 
H,, wt-% 
H,, SCF/B 


*Before Hydrofining 


with Four Types of Feed 


Mixed 


1 oulsiana 


Heavy Heavy 


Arabian West Texas 








Soyez les Bienvenus a Montréal 


OU'LL FIND the welcome sign 
out all over downtown Montreal 
habitants like visitors—they’re 
proud of their city’s heritage. cosmo- 
politanism, and charm 

And cosmopolitan Montreal is a 
charming city. The influences of four 
cultures have shaped the 313-year- 
old metropolis into a mellow but 
sparkling giant. Its business com- 
munity conservative British 
flavor, its shopping district huge 
U. S. style department stores. Ca- 
nadian influence shows in maple leafs, 
ice hockey, and a northern hardiness 

But probably Montreal will strike 
you as European. It bears prominent 
signs of its French heritage. Two- 
thirds of its citizens are French speak- 
ing. Much of its architecture has a 
continental look. Trees are plentiful 
And the daily dress—including Eng- 
lish tweeds, berets, ski parkas, Scotch 
plaids, and fur caps-—is another re 
minder of Europe 

All this means that Canada’s largest 
city is a good place to visit. There's 
a lot to see and do. The map on the 
facing page will help you get around, 
the adjoining list of attractions shows 
you what to expect 

Montreal, like Manhattan, is built 
on an island. The St. Lawrence washes 
its shores as it sweeps beneath the 
thirteen bridges connecting the city 
with the mainland. 

Entry is simple. Both the Canadian 
Pacific and the Canadian National 
Railways have downtown terminals 
Dorval airport is a half hour away, 
on the southwestern shore. Entry regu 
lations are no problem—passports are 
not required from U. S. citizens. A 
simple statement of your business in 
Canada and a declaration of any un- 
usual baggage will satisfy Customs 
If you anticipate customs difficulties, 
get clarification from the Customs Di- 
vision, Department of National Reve- 
nue, Ottawa 

Here's how to make 
your Montreal visit: 

Do you like good food? In Mon- 
treal it's plentiful and relatively inex- 
pensive. The cuisine is almost as 
varied as the restaurants. Supper and 


Y 


Les 


has a 


the most of 


70 


W elcome to Montreal. If you’re going up for the 21 st 


night clubs are plentiful. Steaks are 
one of the local specialties. Try the 
Windsor Steak House, Moishe’s, or, if 
you like atmosphere, the Tzigane 
Room of the Bucharest. For sea food 
don't miss Desjardins 

Most of the city’s good restaurants 
and the other nighttime attractions 
are downtown. This area is shown on 
the map. It lies at the foot of Mount 
Royal Park, the city’s famous land 
mark. You'll find the 700-ft. high 
retreat useful] for getting your bear- 
ings. A trip to the top should be a 
must. However, you'll have to walk 
or go by and carriage 
are kept out to preserve the park's 
character 

Like the night life? Montreal has 
its Stork Club, its El 
Bal Tabarin. The shows are long, the 
liquor, like the food 
priced. Supper and night 
available for every occasion 
Penthouse and the Ritz Cafe are in 
time, the Harlem style Montmartre 
and the Bellevue Casino loud and live 
ly. At the Bellevue, shows are two 
and a half hours long and small bot 
tles of beer cost thirty-five cents 

If the present Montreal administra 
tion has washed some of the spice 
from the city’s night life perhaps it 
has been indirectly responsible for the 
steady stream of top entertainers now 
appearing locally 

Montreal is a regular stop for tour- 
ing theater groups. The best of New 
York's Broadway shows, and the best 
international musical, theater and bal 
let groups can be seen on the 
Stages 

The theaters serving the city’s 1.4 
million moviegoers show the latest 
from the world’s film capitals. French 
films, naturally, are plentiful. The ultra 
modern St. Denis, the Imperial, a 
Cinerama theater, and Her Majesty’s, 
the city’s traditional live auditorium 
are among the most important thea 
ters. 

Do you plan to shop? In Montreal, 
it's a three-part operation for visitors 
There's a main shopping district, a 
French section shopping district, and 
a high fashion district. Don’t expect 


horse cars 


Morocco, its 


moderately 
clubs are 


The 


local 


Mid-Year Meeting of the American Petroleum Insti- 


tute, May 14-17—here’s what you can expect 


to find bargains in any of them. Dol- 
lars in Canada stretch no farther than 
their U. S. cousins 

Canadian currency follows the U.S 
systems. The dollars are at about par 


The actual bills and coins, of course, 


Montreal's 





ms 
“4 


Attractions 





_" 
V4 


for Sightseers 





> 
o 


and Shoppers 


1—Historical wax museum 
2—St. Joseph's Oratory (cathedral) 
3—University of Montreal 
4—Mount Royal Park 
5—The Forum (arena) 
6—Her Majesty's Theatre 
7—Holt Renfrew's (department store) 
6 —Ritz-Carlton Hotel 
9—Berkeley Hotel 
10—Ogilvy's (department store) 
11—Hotel de La Saile 
12—Windsor Hotel 
13—Central bus terminal 
14—Laurentian Hotel 
15—Canadian National RR station 
16—Queen's Hotel 
17—New Carleton Hotel 
18—St. James Cathedral 
19—Canedian Pacific RR station 
20—Central airline terminal 
21—Sheraton Mt. Royal Hotel 
API meeting headquarters 
Montreal tourist bureau 
22, 23, 24, 25, 26—Department stores: 
Simpson's, Eaton's, Birks, 
Morgan's, Dupuis Freres 
27—La Fentaine park 
28—McGill University 
29—Art Museum 
30—To Botanical Gardens 
31—Bonsecours Market 





are different. Though 
stores will accept U.S 
find it 
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New Process Design Methods for. . . 


Optimum Bubble-Cap Tray Design 


PART LI—DESIGN TECHNIQUE 


By WILLIAM L. BOLLES, Mgr. of Process Design 
Monsanto Chemical Co., Texas City, Texas 


ryXHE previous articles in this series have covered 
| tray dynamics and design standards. These repre 
sent the tools of tray design, but it is still necessary to 
know how to use them effectively. It is the purpose of 
this article to develop design techniques by which it is 
possible to achieve the optimum tray design for any 
specific application 


Principal Design Variables 


Part Il established design standards for most of the 
variables of bubble-cap tray design. These design stand- 
ards were summarized in Table 6. However, there still 
remain nine principal independent variables which must 
be fixed in order to complete the tray design. These vari- 
ables are listed in Table 7 

The object of tray design technique is to determine the 
optimum combination of these nine variables. This opti- 
mum is that combination which: 

|——-Insures required performance under design con 
ditions 
Provides required flexibility to handle reduced 
loads 
}--Achieves the above at minimum cost 


Selection of Tray Type 


Ihe most suitable tray type depends on the liquid 
vapor ratio to be handled. Table 8 lists eight recom- 
mended tray types in order of increasing liquid/vapor 
capacity. Sketches of these trays are given in Fig. 21 
(Part I) 

In addition to liquid/ vapor ratio, the tower size al.o 
affects optimum tray type. Based on experience it has 
been found that the guide for selection of tray type 
given in Table 9 will serve as the best starting point 

The ranges given in Table 9 are approximate and are 
intended for tentative selection only. The final selection 
of tray type should be based upon the results of com 
plete tray dynamic calculations for the specific applica- 
thon 


Downcomers and Weirs 


Segmental downcomers are designed with the aid of 
the segmental downcomer design chart, Fig. 31. Here 
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given as a function of weir length are downcomer width 
and downcomer area 

A few notes on practical ranges of downcomer dimen 
sions may be helpful. In the design of downcomers for 
cross-flow trays the optimum weir length is usually 60- 
75% of tower diameter. In segmental downcomers for 
double-pass trays, the optimum weir length is usually 
50-60% of tower diameter. The optimum width of center 
downcomers for double-pass trays is usually 8-12 in. 

The heights of overflow weirs are determined on the 
basis of providing adequate dynamic seal, following the 
recommended ranges given in Table 6. It is recommended 
that all overflow weirs be specified as adjustable 


Analysis of Tray Areas 


The area on a bubble-cap tray may be classified into 
four categories as shown in Fig. 32. The allocated cap 
area is that area allocated to the bubble-caps, sometimes 
referred to as the active tray area. This is defined as the 
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Table 7—Principal tray design variables 


Tower diameter Cap spacing 
[ray spacing Cap skirt height 
Tray type Overflow weir 
Downflow area height 


Bubble-cap size Cap stepping 


Table 8—Recommended tray types* 


{rranged in order of increasing capacity for liquid/ vapor ratio) 


Reverse-flow 

Reverse-flow, with stepped caps 
Cross-flow 

Cross-flow, with stepped caps 
Double pass 

Double-pass, with stepped caps 
Cacade double-pass 


Cascade double-pass, with stepped caps 


See Fig. 21, Part I, Perroteum Processinc, March, 1956, pg. 82 


for sketches of tray types 


Table 9—Guide for tentative selection of 
tray type 


b stimated Range of liquid capacity, GPM 
Tower Dia. Reverse Cross Double Cascade 
ft. Flow Flow Pass Double-Pass 
} 0.30 1.200 
)-40 40-300 
so $0-400 400 Oo 
S0 50-500 S00- 800 
sO $0-500 S00- 900 
<0 §0-500 500-1000 1000-1600 
sO $0-500 $00-1100 1100-1800 


S00.1100 1100-2000 


900-1400 


sO 50-500 


Table 10—Approximate distribution of areas 
as “o of tower area 


illocated cap area is determined hy difference) 


Tower Downflow Area 
Diameter 
ft. Cross Double Cross Double Cascade 

Flow Pass Flow Pass Double 
10-20 
10-2 
10-2 
19 


| iquid distribution area End 
W astage 


Table 11—Bubble-cap size and slot area 
Based or tandard hubble-cay 


Nominal cap Ratio slot/ allocated cap area 
size, in. 0.25 = 0.3125 = 0.375 
; \ 0.45 0 
(33% 


26 
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agglomeration of hexagonal areas surrounding the bubble 
caps, the width of each hexagon equal to the cap pitch 

The liquid distribution area includes those areas be- 
tween the allocated cap area and the overflow weir on 
one side, and the downflow baffle on the other. One 
area is for inlet distribution, and the other for outlet 
disengaging. In the case of cascade trays, this area also 
includes the inactive space on either side of intermediate 
weirs 

The downflow area includes that area on both sides of 
the tray. In the case of double-pass trays, this area in 
cludes, of course, the center as well as side downcomers 

The remaining space around the sides of the tray ts 
the end wastage area, which consists of that area between 
the allocated cap area and the tower wall 

The distribution of area according to these four classi 
fications varies with the tower diameter, type of tray, 
and other factors. However, on the basis of experience 
certain practical ranges have been determined, and these 
are summarized in lable 10, Here given are ranges of 


CLASSIFICATION OF TRAY AREA 


downflow, liquid distribution, and end wastage areas 
The allocated cap area is obtained by difference 

For well designed trays, the allocated cap area fre 
quently ranges from 60 to 70% of tower area. For esti 
mating purposes, it is recommended that the allocated 
cap area be taken at 60° of the tower area 


Bubble-Cap Size and Arrangement 


Small bubble-caps provide relatively more slot area 
[his 1s demonstrated in Table 11 where the ratio of 
slot to allocated cap areas is hown for the three stand 
ard bubble-cap sizes at the four standard cap spacings 

Small bubble-caps also provide for more flexible ars 
rangement and permit less end wastage and liquid dis 
tribution areas. [his is especially true in the case of 
small columns 

There are two advantages of large bubble-caps. One 
is that they give lower liquid gradients. The other is that 
they are cheaper for the same amount of tray area. How 
ever, when total tray costs are developed on the basis 
of equal slot area and proportionate cap spacing, the 
costs are practically the same for all three standard cap 
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sizes. This is demonstrated by the following figures de- 
veloped for standard caps spaced at 25% of cap diam 
eter 


Kelative Tray 
Cap Sire Cost per Unit to Allocated Cost per Unit 
in. Tray Area Cap Area Slot Area 
6 1.0 0.29 & 
{ le 0.46 14 
' 14 0.49 3.4 


Ratio Slot Relative Tray 


Equilaterial triangular cap pitch is recommended 
Other pitches may be used, but they provide no particular 
advantage. Furthermore, it is much more difficult to 
calculate liquid gradient for odd pitches 

Cap spacing affects the liquid flow area and the liquid 
gradient, Wider cap spacings reduce liquid gradient, but 
require greater allocated cap areas. The correlation be- 
tween allocated and cap areas is given in Fig. 33. The 
cap area is defined as the cross sectional area contained 
within the outside diameter of the cap 

High skirt clearance permits a reduction in liquid 
gradient Low skirt clearance, on the other hand, favors 
low liquid hold-up. The recommended range of skirt 
clearance is given in Table 6 (Part II) 

Some designers try to improve vapor distribution by 
blanking off some of the caps on the tray, or intentionally 
designing caps with high pressure drop. These measures 
do improve vapor distribution, but they have the dis 
advantage of increasing pressure drop and reducing tray 
capacity 

It is quite possible to obtain satisfactory vapor dis- 
tribution and still retain a tray with low pressure drop 
and high capacity by employing other techniques. One is 


4 


to decrease liquid gradient by (1) employing wider cap 
spacings, or (2) providing higher skirt clearances. An- 
other is to employ intermediate weirs (cascade trays) 
Still another is to step the caps at several levels 


Bubble-Cap Stepping 


Vapor distribution can be greatly improved by attempt- 
ing to match cap elevations to the expected liquid gradi 
ent. The only pitfall is that cap stepping can be overdone, 
producing the effect of reversed liquid gradient at low 
liquid loads 

It should be recognized that cap stepping adds some 
what to the cost of the tray. However, this measure is 
frequently worth the slight additional cost 

The bubble-caps can be stepped at two or more cap 
elevations by choosing caps with different riser heights 
from Table 4 (Part I]). The stepped sections are not 
necessarily divided into equal numbers of rows. In the 
case of double-pass trays, dividing the stepped rows 
equally would result in greater liquid gradient across the 
section next to the side weirs because of the curvature 
of the tower wall. Instead, the stepped sections should 
be divided so as to equalize the liquid gradient across 
each of the stepped sections 

In the stepping of caps on cascade trays, it is important 
that allowance be made for the fact that the liquid height 
over intermediate weirs is different from that over end 
weirs, The setting of the weirs and the stepping of caps 
on cascade trays should be made on the basis of equaliz 
ing dynamic submergences 


Tray Layout 


Ihe design standards summarized in Table 6 (Part 
Il) should be followed in laying out bubble-cap trays 

Tray layout may be greatly facilitated by employing 
the four bubble-cap layout charts, Fig. 34-37, which 
cover cap spacings of 25, 31, 37, and 50% of cap diam 
eter. These charts may be used to lay out all trays, re 
gardless of tray type, tower diameter, bubble-cap size, 
or bubble-cap spacing. 

The bubble-cap layout charts are intended to be used 
in conjunction with an auxiliary piece of tracing paper 
After selection of the cap size and spacing, a circle for 
the column diameter is drawn on the tracing sheet in 
accordance with the appropriatesscale indicated on the 
layout chart. Also on the tracing sheet are sketched 
tentative locations for weirs and downcomers 

Ihe tracing sheet is then superimposed on the layout 
chart, while shifting orientation so as to achieve maxi 
mum utilization of allocated cap areas. The downcomers 
and weirs may also be adjusted to give the most efficient 
arrangement. After a satisfactory arrangement is ob 
tained, the maximum number of bubble-caps may be 
easily counted 

For large towers, it is quite practical to develop the 
tray layout on the basis of a half, or even a quarter of 
the tray 


Recommended Tray Design Procedure 


Ihe following procedure is recommended for de 
velopment of optimum tray design 

|—Make tentative selection of bubble-cap. Selection 
should be made from one of the standard bubble-caps 
given in Table 4 (Part II).* 


2—Calculate minimum slot area. The required slot 
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area for fully-loaded slots is most conveniently determined 
by use of Fig. 3 (Part I) 

3—-Select cap spacing. One of the standard spacings 
should be selected, either 25, 31, 37, or 50% of cap 
diameter 

+—-Determine required allocated cap area. This is de 
termined by dividing the required slot area by the appro 
priate factor from Table 11 

5—Estimate tower size. For this purpose assume the 
allocated cap area is approximately 60% of the total 
tower area 

6—Select tray type. This is done on the basis of the 
estimated tower size and liquid load by use of Table 9 

Reconsider cap selection. In view of the estimated 
tower size, it may appear advisable to change the cap 
ize (refer to Table 6, Part II). If cap size 1s changed 
re-estimate slot and allocated cap areas, repeating Steps 
2-4 

8—-Estimate distribution of tray areas. Use Table 10 
aS a guide, together with Fig. 31 for a more accurate 
determination of segmental downcomer areas. Compute 
illocated tray area by difference 

¥—Re-estimate tower size. The required tray area is 
re-estimated by dividing the required allocated cap area 
by the estimated ratio of the allocated to the tower area 

\0-—Select tray spacing. This is done in accordance 
with the recommended ranges in Table 6 (Part II), o1 
other limiting factors 

|1—Lay out first tray. The first tray is laid out using 
the annropriate tray layout chart, Figs. 34-37. The num 
ber of bubble-caps provided should be counted to verify 
that the required slot area is provided 

|2--Calculate tray dynamics for first layout. This is 
done using the relations developed in Part | 

13--Compare tray dynamics with standards. This 
comparison is made with the standards given in Table 
6 (Part Il) 

14--Develop improved layout. This is done on the 
basis of the tray dynamics resulting from the first layout 
by variation of one or more of the principal tray design 
variables listed in Table 7 

|5--Repeat until satisfactory layout is obtained. 

lhe technique of squeezing maximum capacity into 
minimum tray area is based on the most efficient utiliza 
tion of each of the four area classes shown in Fig. 32 
Theoretically, this is achieved when all clearances are 
pushed to the recommended limits, and all tray dynamic 
variables are bottle-necked simultaneously. Under these 
conditions each of the four tray area classifications are 
squeezed to the absolute minimum 

For example, the minimum number of bubble-caps 
ire employed so as to push the slot opening to 100% 
of slot height. The caps are spaced as close to the tower 
wall as possible, and as close together as can be done 
without exceeding the upper limit of vapor distribution 
rauio. 

Smaller caps are used if necessary for more efficient cap 
irrangement. In order to permit closer cap spacings, skirt 
clearance is increased to reduce liquid gradient, and the 
caps are stepped to compensate for the remaining liquid 
gradient 

[he downcomers are reduced in size until one or more 
limits are reached involving liquid height in downcomers, 
downcomer residence time, or liquid throw over weirs 
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The tray type is also changed, if advantageous. In this 
manner the tower diameter may be successively reduced 
in size until the entrainment reaches the maximum al- 
lowed limit, or a combination of other tray dynamic 
factors show that the absolute minimum tower size has 


been achieved 


Hints and Kinks 


Trays to Study. In all cases it is recommended that at 
least two trays be studied: the top tray and the bottom 
tray of the tower. This is recommended because the 
liquid and vapor loads are usually sufficiently different 
on these trays to make individual checking advisable 

Sometimes it is also advisable to study the trays im 
mediately above and below the feed, or side drawoff, if 
there is sufficient variation in loads at these points 

In the case of double-pass trays, it is necessary to study 
both side and center downcomer trays 

If more than one tray design is used in a given tower 
it is also advisable to check the tray immediately above 
and below the design change 

Loads to Study, Obviously the tray should be studied at 
the maximum anticipated vapor and liquid loads. After a 
satisfactory tray arrangement is developed, it is also im 
portant to check the tray performance under conditions 
of minimum anticipated loads. In addition, it may be ad 
visable to check tray performance under any unusual op 
crating conditions which are anticipated 

Designing for Load Variations, Bubble-cap trays pro 
vide exceptionally wide flexibility, and a single tray «dé 
ign is capable of handling wide variations in loads 

However, some cases are encountered in which liquid 
and vapor loads in different sections of the tower may 
be so different as to make a single tray design for use 
throughout the column inadvisable 

For these cases there are several possible solutions, One 
is to blank off some rows of caps on the trays in the 
column where the lower vapor loads are anticipated. The 
weirs on these trays may be raised, if necessary 

Another means is to design entirely different trays for 
different sections of the column, but all based on the 
same tower diameter! 

Sull another expedient is to vary the column diameter 
employing entirely different tray designs for the different 
sECLIONS 

Judging Optimum Design. In the judging of optimum 
tray design, it should be remembered that the smallest 
olumn diameter not necessarily the cheapest tray. It 
has been pointed out previously that small bubble-caps 
may add to the tray cost 

It has also been brought out that complicated tray 
types are more costly. Furthermore, it should be remem 
bered that the length of the liquid path affects the tray 
efficiency. Finally, tray spacing affects column costs 

It should be apparent, then, that the real criterion for 
optimum tray design is the achievement of minimum in 
talled tra ost per theoretreal plate. If sufficient data 
ind time are available, this criterion may be employed 
to achieve the very best tray design 


Next month, in the final part of his article on bubble 
cap tray design, Mr. Bolles gives a sample numerical 
calculation for a desien proble m to illustrate the prin 


ciples of Parts, 1, 11, and Il 


For Bubble-Cap Layout Charts, see next four pages... 
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PETROLEUM PROCESSING 





Bubbie-Cap Tray Design—Part Ill @ 





996269626296 EGL62E6262 6256262526 
O PL02620 
020 O 
O 
OLALOLGLOLG6LGHLG6L6L6L6°L26L26L6 
DLP6LH9L6L6L6L62562L26L62E6L2626 2626 
DLP6L6LG6EG6E6L6L56L26L26L6256262626 
DLDLOLGLGLGLOL6LG6L6L6L62L2626 
O 
DLPOL6L6LGLGHEGLV6L6L6L6E6L62L62L6 
02626262526 262E6 2626 2626262626 
1262626256 2626262625625 26262626 
OLOLGLOLSLGLOLELSLGHL6HL56 262626 
OLALGHLGLGLGL6L6LGL6L6L6L6L6 
0202626206 O 
O 
DL6L6L26LGLGL6LGLGLGL6L6L26L6 
OG06 06 250G80H 0H LHL LHLS OS CSOBO 
DLP6L26LG6L6 2626262626 26262626 26 
O 
D20268626 O26296 
O O 
O 
O 
O OD262626262626 
C2620 
O 
02626 CD2L0L260L6 
DLP6LEOLG6L6L62L6L626 02026 
0 
OLPd0L9LG6262E6 2662626 L6L62 6262 
DLdLGLOLOL6LG6L6L62L6L6L6L262L626 
DLdLG6L6L246L6L6L6L56L26L626262626 
DLdLHLGLG6LGL6L6L26L6 26262626 
9202626 O 
QLdLP6LQ6L6LGHLP5LGLS6LGLG6L6LG6L6L6 
OLP0L6L6L62626L62L262626262626 
D202 o0262020 
O 
0262626262626 2626262626 26262 
D999P6PG5PG6PSPGPSPSPSP SESE SPS LPS 


DIRECTION Of Liguit F ) 


506050 
5050950505052 











‘ig. 35--BUBBLE-CAP LAYOUT CHART—CAP SPACING 31.25% CAP DIAMETER 


. *ROCT IN¢ April, 1956 





@ Bubble-Cap Tray Design—Part Iii 





MDOP OP OP 0P5 PoPoPoPoP oP oL 02 
02926 262529625 POPOL 6P 62026 LO 
OP02PoLoLoP6Zo LoLoPoLo2oLo 
O O20202020Lo O 02020 
020962626 252625 P0202 52620 

9292029626262 02626 P62 026L6 
02926262626 262626 LP02626L0 
026262926 P GPG LP6P6E6L OL OL0L6 
O2P020262026 20202626 P0P62o 
O —OP0LPdP oP OL0L 02626 L620L0 

OP0Po0PoLdPo2oL0L026L6L0 
D0LPOLOL0LGL9LGL6LPGL626L0 
0292926202026 2626262620 
O20 L0LPGLOL0L626L6 LG L62L26L0 
OP0LP0LGLoLOL6L26L 620262620 
—D2P9LP4L6LOL6L6VQoLoL6L6L6L6L0 
02620202620 C2620 020 
9992926 POE 6L5L6LGEGL6L GL 626 
OD29POL2 G6 LOL OLOL262626L2626L0 
926 262926262626 PH9L626262620 
—O2P0Po26L6 262626 0202020 
92626 LP6L62G 262926 L6L26L62L6L6 
0P9P6L26L626L6L6L02 6202620 
DP9LP6LGLSLOL0L6L6L6L6L2620 
OD29PGLGLOLGL6L6L6L26L62L0L6 
929262626 LP0L6 262525262620 
9202626020 O2P902 26202626 
O26 LPGLPOPOL6LGL26L56L6 262626 
OD20LPoPOLoLoVoVoPo2o2o26L06 
ODLP9LoLoP6 2620266 2L6L2626L6 
020 OP 9Po2oL 020262620 
92026202026 L62620 
D262 62626262026 
02026 02626 262626262626 
O 020 0202626262626 
O OL9LoVoLoVoPLoVoVo262o 
020 O 02020 C2020 
OP92 OP 6252525 P6256 2626262626 
02926 L6LOL20L26L26L626L6°L6L6 
9262626 PoP 6262626262 6202026 
020 02026 029020262020 
o20202 020 0202026262626 26 
5020 D202 02625 L6L62626L6 
O20 LP0LP6L0LoLOP6L6L62626L0 
029696262526 2626 2626262620 
D29LG6LG6LG LOL 6L6LGL6L20L62 0 
ODL29026L0202020 020262026 
026202620 OL0P 086202620 
DL 9VGP6L6L0L202 620 O2020 
959699269 5P 62626262 626262 62 
JD26PHPSPOP OP GP 5PS6P OP OP OVO 


———-= DIRECTION OF LIQUID FLO 


9699 L626L0 


+ 


SCALES FOR 3 IN. CAPS, USE | IN 15 | 





FOR 4i1N CAPS, USE | IN 20 IN 





IR 6 IN CAPS, USE | IN 30 IN 








Fig. 36--BUBBLE-CAP LAYOUT CHART—CAP SPACING 37.5% CAP DIAMETER 
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}7-- BUBBLE-CAP LAYOUT CHART—CAP SPACING 50% CAP DIAMETER 
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FINISHING A FIREWALL 


new Gradalls. On jobs like ‘ operator 
is many a 18 hand digger 


Earthmoving Made Fast and Easy 


can eliminate 


\ 1 SUN OIL’s Marcus Hook, Pa ing almost ideal for such jobs as Ihe flexible 


units can also be used 
refinery, a “fleet” of three “Grad @ Probing for and 


clearing under for tank cleaning. They remove plates 
ills hydraulically controlled preci ground pipe in maintenance opera and clean out sludge. A variety of 
sion diggers—is solving several trouble tions bucket sizes permits all types of jobs 


ome earthmoving problems @ Lifting out old pipe and placing’ to be handled 


Because the units need little work new sections during relocating work 


A number of refining companies be 
ing room and because their working @ Fire wall finishing 


sides Sun are now using this equip 
heads can be placed exactly where the @ Ditch digging, backfilling, and pack ment 


according to the manufacturer 
carthmoving is wanted, they are prov ing 


Warner & Swasey Co 


A TICKLISH Jos, clearing eartl ror ’ ] bie « pil LOCATING BURIED PIPE among 


existing 
ind ulve 


piping systems 
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How “Bad” a Diesel Fuel 
Can the Railroads Use ? 


€ I he 


erade of 


railroads lower 


Partic- 


can use a 


fuel in their diesels 


ularly in the new mechanically im 
proved locomotives 

@ Trial and experiment can he used 
10 determine 


fuel 


just how much present 


specifications lowered 
without affecting equipment perform- 


ance of 


can be 


running up excessive mainte 


nance Costs 


@ Distillate 
the 
the roads to 


supply-demand 
next 10 
widen 


condi- 
“ ill force 
fuel 


tions in years 


their 
range as much as possible 


usable 


PP NHESE HIGHLIGHTS summarize find 
] ings of a 10-year study of railroad 
diesel fuel quality recently completed 
by the Diesel Fuels Division of the 
Coordinating Research Council, Inc 
Ihe CRC is a research 
igency sponsored jointly by the Amer 
ican and the So 
Automotive Engineers. The 
study was reported at the SAE annual 
eeting in Detroit in January 
Twenty-two oil 
Diesel 
participated in 


cooperative 


Petroleum Institute 


ciety of 


companies 
locomotive builders 
the program in 
augurated in 1945 by CRC, at the re 
quest of the Petroleum Re 
field 
rhere were eight one 
ear projects with three types of loco 
motives 


rail 


roads and 


test 


Western 


finers Assn 


Extensive 


tests were made 


service 


Iwo types of fuel were tested 
normal railroad diesel fuels and fuels 
which allowed wider fatitude of sulfur 
ontent, cetane number 


tillation point 


and final dis 


It appears,” the report concludes 
that fuels of the type tested can be 


used without affecting 


prope! 


locomotive 
ivailability, if 


taken 


precautions are 


The research program did not clear 
demonstrate that a range of 
ucls can give universal performanc 
qual to that of the present fuels of 
narrow The report 


brought out that the field tests caused 


ly wider 
' 


specifications 


increases in engine deposits, wear, and 
yntamination of filters and lubricating 
il. In five of the tests the did 
not with locomotive availa 
itv. However 


fuels 
interfere 
in three tests, changes 
methods 


continuance ofl 


in materials or maintenance 


Vere necessa’ry for 


yperations 


The greatest value of the test was 


that it focussed the attention of rail 


road executives on the economic 


efits to be realized by 


ben 


relaxation of 


PETROLEUM PRoct 


their present strict fuel requirements 
These benefits will be in savings in 
the cost of diesel fuels at the refinery 
and in the transportation cost of the 
fuels. Today, many 
widely to find 


meeting their close standards 


railroads must 


shop available fuels 
instead 
of buying at refineries near the point 
of use 

The size of the railroad diesel fuel 
supply problem has grown until 
that U.S 


its importance cannot be 


now 
railroads are 85° dieselized 
overlooked 
The roads today operate 25,325 diesel 
35.4 million 
plus many smaller diesels 
In 1953 the roads 
75,246,000 bbls 


locomotives, totaling 
horsepower 
in work equipment 
used of diesel fuel 
volume to 


among distillate fuel uses 


second in heating oil 

Iwo types of diesel fuel were used 
in the CRC field service tests, both 
within the ASTM No. 2 distillate fuel 
classification, and specifically within 
the ASTM D975 classification for No 
»D fuel 

In each instance 
proximated a 


the test fuel ap 
fuel, with 1.0% 
40 cetane number 


This 


higher in sulfur and final boiling point 


target 
sulfur 
OOF 


content and 


final boiling point was 


and lower in than the 


number 
fuel 


was selected 


cetane 
present railroad 
The fuel 


it was believed to represent character 


requirements 


target hecause 


istics Of diesel fuels that could be sup 


plied in largest volume over the next 
10 years. The control fuel was that 
one normally used by the railroad 
The table shows the 
variation in the significant character 
istics in the fuels tested 

Only the three qualities of sulfur, 
cetane number end point were 
considered in the tests, to simplify the 
program. It was pointed out by 
the study group that other fuel prop 
erties may adversely affect locomotive 
operation. Instability in storage and 
high cloud and pour points are ex 
amples of such properties encountered 
in the tests 

The first field test in the CRC pro 
gram was started in 1949 and the last 
completed in June, 1955. The 
eight tests involved a total of 34 die 


accompanying 


and 


test 


one 


three makes and were 
equivalent to approximately 38 engine 
The program 

unit-miles of combined 


sel engines of 


test test covered 


5 


years 
million 
high speed passenger and average 
duty to heavy-duty freight operations 
and 8000 hours of switching service 
Uniform procedures for testing and 
reporting were formulated by the 
group on Full-Scale Field Service 
Railroad Fuels. Each 


test was made by a team composed 


Tests of Diesel 
of a technical man from the railroad 
the oil supplying the fuel 
the builder. This 
made periodic joint inspections of the 
engines during tests and members rode 


company 


and engine team 


engines at regular intervals to evalu 
ate service performance. An Analysis 
Panel reviewed all the test data 
and compiled the final report which 


then 


was presented at the SAE meeting in 
Detroit 





Significant Variables in the Properties of Railroad 
Diesel Fuel Oils Used in the CFR Field Service Tests 


Sulfur 
Content 


bk uels 


1 i) 


0.154 


095 
().4* 
0.9% 
0.41 
lest L.1s 
C ontré Ow 
I est 
Control 
lest 
Contr 
l est 
contro 
Test 
Control 
Fuel Target 


I eat 1.00 


ms the fue mal each 


Cetane bind 
Number Point F. 

4? 695 

{ 62 

4k HKO 

640 

62° 

616 

HAY 

6%" 

044 

611 

647 

6A. 


68 
644 


69 
6% 
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Today’s Growing Problem... 


BATCH BLENDING 
PARTIAL BLENDING 
CONTINUOUS BLENDING 
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Which Blending Method Is Best? 


B. G. CRANE, Manager of Operations, 


B 
Petroleum Ehemicals Division, Organic Chemicals Department 
E. 1. du Pont de Nemours & Co. 


PRESENT day refiners face an in 
creasingly complex problem—-the 
final blending of finished gasoline. Con 
stant demand for higher octane motor 
more efficient meth 


fuel, research for 


ods to produce it, and the design and 
installation of new equipment to handle 
a variety of crudes—all have caused an 
increase in the number of components 
and additives in finished gasoline, and 
have greatly complicated final blending 
(See chart 


operations above. ) 


The key to economical operation 
may well be efficient blending tech 
niques, resulting in conservation of 


product, especially the more expensive 
high-octane-number components 
Already, great have 


strides been 





made in the operation of process units 
Automation, which we read so much 
about today, is commonplace in petro- 
In fact, the petro- 
industry has been the leader in 
this field, being the first of all process 
industries to use it 

We hear 


leum processing 


leum 


the automatic 
tank farm, the use of digital com 
puters, scanning automatic 
sensing and feed-back systems, mem 
and controllers that re 
automatically, accurately and 
instantly to adjust process conditions 
to the optimum or set point. All these 
have resulted in more uniform product 
quality, maximum yields, and 
economical operation 


also about 
devices, 


ory devices, 


spond 


more 


PETROLEUM 


Until recently however! these 
methods of 
not been applied to blending and dis 
patching operations 

Yesterday, it was a simple matter 
to blend a little casinghead or cracked 
gasoline with the straight run 
the stills. But, as the 
gasoline outran the production facili 
ties (which then produced only 25% 
gasoline from the 
esses were developed to squeeze more 
and more gasoline out of each barrel 
cf crude. And the trend continues 

foday every refiner faces the prob 
lem of blending from 4 to 10 com 
ponents into his 
even 


automatic control have 


from 
demand for 


crude) new proc 


from an 
production 


gasoline 
greater number of 
plus an increasing array of 
inhibitors and other 
Within the next 20 years gasoline de 
mand is expected to increase by 62% 

lo meet refiners 


sources 


dyes, additives 


this large demand 
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PARTIAL ONSTREAM BLENDING. one of three techniques refine: 
use today for producing finished gasoline and other product 
must develop many ways for getting +— Reduced loss of light ends to justify initial investment, or (2) 
more gasoline from every barrel of 5—Blending closer to ultimate existing standards or practices within 
crude, and do it in less total space specifications the industry, such as certification of 
or else find entirely new sites for ex 6—Flexibility of maintaining in- quality and quantity for custody trans 
pansion. Efficient gasoline blending ventory in base stocks fer 
techniques that will conserve space 7—Lower power costs Some specific conditions existing 
and blending time, increase tank utili 8—Reduced inventory of TEL and within a refinery that may present a 


zation, and give increased operating other additives in finished gasoline problem in the transition to continu 


flexibility will play a large part in 9-—Simplification of butane shrink ous blending are 
meeting the future demands age factor e Only a small number of finished 
Three general methods are available 10—Increased safety vrades of gasoline are produced 


today to the refiner for blending the e Rearrangement of lines, due to 


products from his process units: (1) What Are the Problems? iwkward location of present tankage 


batch blending (2) partial on-stream would be too costly 


blending and (3) continuous on It is recognized generally that e Existing throughput capacity ol 
stream biending. The type used often there mav be some situations which less than 20.000 to 25,000 b/d. may 
depends on local refinery conditions cannot justify automatic continuous not pustil mtomat« blending with 
But, as almost every company faces blending due to: (1) physical condi the possible exception of completely 
major revamping or expansion to ac tions at the particular location in new refineries 

commodate increased throughput, or volved, such as inadequate throughput (Text continues on page &6) 


the creation of completely new facili 
ties, the choice of the best physical 





facilities and operating procedures for 
blending unfinished gasoline must be 


made What the Terms Mean 


Advantages of Continuous BATCH BLENDING—The addition of the component parts of 
On-Stream Blending gasoline, one by one or in partial combination, in a mixing tank, 
so that the specified product is not available without completing 
Most continuous on-stream blend the mixing in the tank 
ing is found in new refineries, al 
though some older ones have justified PARTIAL BLENDING— Addition of all components simul 


its installation when expanding or re- 


taneously in the line at the desired ratio, but topping short of the 
vamping. Those who have selected 


total quantity required, then final adjustments and additions made 
as indicated by last-minute tests, followed by final agitation in a 
mixing tank 


1utomatic continuous on-stream blend 
ing within the last three to five years 
claim many benefits, although each 
refiner may have had different reasons 
for initially adopting it. Their justifi- 


CONTINUOUS AUTOMATIC BLENDING Addition of all 


itions, in all cases, have been found components of the gasoline simultaneously in the line, along with 
among the following reasons: the lead and dye, so that at any given moment finished specifica 
1—Increased tank utilization tion gasoline is available directly from the line 


Elimination of reblending 
Elimination of quality giveawa' 
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@ Which Blending Method? 


This Automatic Layout Can Blend... 
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WHAT AUTOMATIC, CONTINUOUS, IN-LINE 
BLENDING of gasoline means is shown in this plot plan 
of the new installation at Union Oil Co. of California 
at Oleum. This flow diagram shows the pumps, meters 
lines, and component stock tanks in their approximate 
physical location, except for the group of tanks and the 
main pumphouse on the left. This latter segment of the 
layout was moved closer to the balance of the installation 


in this drawing to permit its reproduction on these two 
pages 


This unit will produce up to 5000 bbl/hr of finished 





THIS MONTH'S COVER picture is an exterior close-up 
of the blending system installation at the Oleum refinery 
of Union Oil Co. of California 
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120,000 b/d of Ready-to-Ship Gasoline 
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gasoline. Product pumped to shipping tankage, shown Manifolding ts provided so that individual components 

at the left side of the diagram, or directly to tankers at an be diverted from the low pressure blend header to 

Union Oils marine terminal the 500-ft. meter calibration loop, passing through thi 
Flow controllers shown schematically adjacent to thei loop and returning to the low pressure blend header. In 

respective displacement meters are actually contained is this manner, no component is lost during meter calibra 

the main control panel. A solid jointed shaft runs from tion 

the meter counter through the control room wall to the 


differential gear actuating the flow controller For Pictures of Equipment, turn page... 
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@ Which Blending Method? 


quality or production 


units is not 


e Product 
rates of suf- 
ficiently constant 


Iwo industry conditions which, in 


processing 


some cases, must be overcome in order 
to obtain full advantage of continuous 
blending are 

now 


e Certification methods, as 


are based on manual gaug for instance, 
ing and laboratory analysis of final 
product before loading. New proced- 
ures for determining quality and quan- 
tity for purposes of certification must 
be adopted by the industry. 

e Certification contracts with recog- oil 
Martin and Saybolt, 


approved 


lines has been 
industry 


nized agents, 1.c., 


may 

As the use of continuous blending 
increases, demand within the industry 
will force a solution to these objec- 
tions. Fortunately progress along these 
characteristic of 
Individuals, and the 
dustry as a whole, have been charac- 


require 


Union Oil's Blender and Its Equipment 


rewriting 


the 


in 


MAIN CONTROL HOUSE AND MANIFOLDING of the con- 
tinuous, automatic, in-line gasoline blender at Union 
Oil Co. of California, Oleum. The component pumps and 


booster pump are in a line across the foreground. The 


LINE-UP OF MAIN METERS: Components flow through 
each meter, then a controlling motor valve and into the 
low pressure blend header by a three-way cock whose 
third port opens into the calibration loop. Counter top- 
works on each meter is used for calibration, being elec 
trically engaged and disengaged when the calibration 
loop pig trips contacts at each end of the loop 


discharge piping leads to the meter bay. The calibration 

loop pig traps are at the far left. Additive pumps and 

meters are to the right of the control house which ap 
pears in the right background in the photo 


MAIN CONTROL PANEL, showing the master flow controls 
(in the panel in the foreground) and the ten component 
panels for each of the various hydrocarbon stocks used 
in the center section. The panels for five different dyes 
and additives are at the far end of the master panel 
Bechtel Corp. was design engineer for the overall! system 
Proportioneers, Inc. designed and supplied the equipment 
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terized by an alertness to improved 
techniques in order to improve quality, 
reduce cost, and maintain a favorable 
position in this highly competitive 
field 

Che final step of blending gasoline 
may seem relatively unimportant, even 
to those involved in the production 
of its various components. Only when 
the great number of and 
involved in this seemingly 
simple operation are 


appreciated 


variables 
operations 
is it 
there 
ire for cost reduction through a more 
efficient system like continuous blend 
ing 

Some of the 


considered, 


what opoprtunities 


variables in 
volved in mixing the complex cock- 
tail known as 


many 


gasoline are 


The Variables .. . and the Possible 
Variations 
Base Sto Up to 10 possible 
Dye Upto4 


number of 


dependent on 
grades 
produced 


Ib Iwo 


ind motor mix) 


grades (aviation 
Inhibitor, and 


other additives Five are possible 
Component Produ 


tion Rates Dependent on process 
unit capacities 
Blending 


Rate Depends on size of 


blending equipment 
and) «availability of 
tankage 
Type of Product 
Delivery y he by tanker 
tank car 


truck 


pipe line 
or tank 
fo produce motor fuel, today’s re 
these 
methods 


continu 


combines all 
three 
partial on-stream, or 


finery effectively 
Val tables by 


batch 


one of 
ous on-stream blending 


What Are the Alternatives? 


Batch Blending 

Common practice in batch blending 

is to (manual 

gaged) quantities of base stocks, one 

tank; agitate; 
and 

laboratory 


transfer measured 


ny one, into a miking 


volatility lead re 
Based 
tetra 


additives 


and test for 
juirements in the 
inalyses, butane and 
ethyl lead, dye 


Following the 


on these 
and other 
ire added addition of 


these, some form of agitation is re 
uniformity in the 
The lab then 
makes from blend sam 
ples. If heen 


the blend is spiked to meet them 


quired to assure 
tank from top to bottom 
a final check 
specifications have not 
met 
and then re-sampled and analysed 
In-tank batch-blending 


involve 


operations 
from 
department 
schedule of 


considerable manpower 
the refinery 
first 
pumpovers from component rundown 


tanks to the blend tank. The gagers 


dispatc hing 


which sets up the 
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and pumpers then line up the valves 
handle the pumps, and gage successive 
quantities. Following lab analysis. the 
lead-plant operators add 
lead (along with other additives), re 
circulate for final blending, and collect 
samples for final analysis by the lab 


tetraethyl 


Partial On-Stream Blending 
Partial blending 
the obvious 
blending: (1) 


two ol 

batch 
pumping 
and (2) the tieup of component tanks 
All base 


taneously 


eliminates 
disadvantages of 


conseculive 


simul 
and preblended in the line 
tank. The 


reduced to 


stocks are pumped 


before they enter the mix 
total pumping is 
the time required to pump the greatest 
component—and mini 
mized by supplying a larger pump and 
line for that particular base stock 


Almost any existing batch blending 


time of 


this can be 


system can be converted to a partial 
on-stream biending system by the ad 
dition of a few pieces of equipment 
(like pumps), or the adoption of a few 
simple operating procedures. Two of 
these are 
1—Installation of 
for each component 
Installation of instruments for 


controlling rates of flow 


separate pumps 


plus continu 
ous recorders 
will give the 


last aids 


up-to-the-minute 


These oper 


ator guidance for 


keep 


proportion at 


pumpovers, allowing him to 
components in 


all times 


proper 


This system can reduce the time of 


multiple pumpovers, save component 
tankage and reduce the overall mix 
ing time 

One example of partial on-stream 
blending, which approaches 
continuous on-stream blending, is that 
refiner. As 
each of the 


closely 


carried out by a large 


shown in the drawing 
nine gasoline components is delivered 
to a blending manifold by individual 
motor-driven The 
charge the _ selected 

through individual meters and control 
which stock 
according to preset values to three col 
The outlet of 
these manifolded to 
field which transfe 
blend to shipping tanks 
a run 1s stopped 10,000 bbl 
the finished blend 
this 
inspect and approve all shipments by 
lab analysis at least 24 hrs 


blend is gasoline is not 


pumps pumps dis 


components 


valves proportion the 


lecting lines each of 


lines is Various 
lines the partial 
In each case 
short of 
Since it 1s refiners policy to 
hn fore the 
shipped 
blended directly into boats and pipe 
10.000 bbls. of 
added in the 
the addition of 


idditives 


Instead the last 
a blend 
tank 
and 


lines 
are shipping 


plus any 


dyes 
last 


with 


other 


Which Blending Method? @ 


volatility 
During this final blending, 
the shipping tank contents are circu 
lated by in-tank 
Final inspection of the 
made from the 


minute spiking for closer 


approach 
pumps of mixers 
gasoline is 
blend-shipping tank 
before it is released for loading 
Gasoline components are stored 
dual 
provided because of space limitations 
that 


separately, but tankage is not 


[his means production is con 
down to the 


blending 


tinually 
tanks 


complexity of 


same 
Due to the 
the quality 
from 


Lisa d for 
operations 
changes 


of each component 


hour to hour, and it is necessary to 


adjust the blending for these hourly 
variations 

Some of the devices used to com 
pensate for component variations are 
a panel board in the pumphouse that 
contains indicating flow controllers 
an instrument that con 
RVP 
off at 


these 


ind recorders 
tinuously records 


that 


and another 
158°] 


gives the 


records the 


Ihe use of aids 


pumpers up-to the-minute guidance 


as compared to several hours’ time 


delay with the usual laboratory sam 


pling methods—-and allows them to 
adjust the percentage of components 
so that the will be 


blend in the line 


is Close as possible to ultimate specifi 
cations at all times 

This type of system has the advan- 
tages of lower pumping costs, since 
pumps and lines can be sized to com 
ponent percentages; a shorter blending 
time, since most of the initial blending 
is done in the common pipeline; and 
closer blending to ultimate specifica 
thon 

However, complete on-stream blend 
is still nec 
final 10,000 
barrels and spike for closer volatility 
Adding the TEL, dye and 
with the final 10,000 


period of 


ing 18 not achieved as it 


essary to pump over the 
approae h 
other additives 

another 
final 
made prior to shipment 


barrels requires 


mixing before analysis can be 


Continuous On-Stream Blending 
[he ac 
show the 


illustrations 
type of equipment that 
addition of all blending 
igents or components of motor gaso 
line lead dye 
ind such that at any 
finished 


companying 
allows the 
simultaneously with 
other additives 


given moment specification 
gasoline 1s available in the blend mani 
fold 


Continuous on-stream blending al 


lows the refiner to make up any blend 
and directly to a 
tank. Those using 
that quality 


specified 


pump if waiting 
tanker 
this 
quantity ar 


pipeline, of 


method report and 


within limits 


times 





@ Which Blending Method? 


A typical procedure is similar to 
this 

Step |—-From available 
data on components, a 
blend is 


laboratory 
mathematical 
computed. A lab blend is 
made and analyzed 


Step 2-—Based on this lab analysis 
the operator of the blending plant is 
given a formulation which he 
sets up the desired readings on the 
control panel 


from 


blender 
Ste Pp 4 
if desired, each component pump can 
circulate on itself until all flows check 
Step 4 
stream 


Ihe blender is started and 


The blender is placed “on 
and the correctly blended 
directly to the waiting 
pipeline or terminal storage 


gasoline 


tanker 


goes 


Quality control depends upon ac 
curate individual compo 
nents before the blending begins. For 
hest requires dual run 
down tanks, or constant quality con 
trol on the rundown from the process 
units. The final blend 
he checked 
many 


analysis of 


results this 


of course, can 
during the blending as 
times as is desired. Constant 
results can be expected, for during 
the operation of Shell Oil Co.'s Wood 
River, Ill, blender for pipeline ship 
ment, not one off-specification tender 


has been delivered in two full 


over 
years 

Iwo types of control are used in 
uutomatic blending: (1) individual 
control, or (2) integrated flow 
control, For individual 
flow control the 


flow 
component 
automatic control 
valve in each component line regulates 
at the set rate only, This is adequate 
for loading or transferring at constant 
rates. But, if the total flow require 
ments change, then it is necessary to 
reset each of the flow controllers to 
meet the new demand 

With an integrated 
system such as that at Shell's Wood 
River Products Pipeline Pump Sta 
tion, changes in total rate are accom 
plished without upsetting the relative 
proportion of the components, When 
pumping requirements change-—such 
as rate variations resulting from the 
differences in resistance to flow of the 
various products moved successively 
through a products pipeline system 
and take-off operations to intermediate 
ierminal points—all component flows 
are altered immediately, in the same 
proportion, When the integrated sys 
tem is used for tanker loading, com 
ponent flows are similarly propor 
tioned on topping-off operations by 
throttling action of the discharge valve 
controlling the entire stream. At all 
times, the blend is accurately con 
trolled, with the same percentage 
relationship for all components, even 
though total flow fluctuates 


flow control 


NS 


In both types of continuous on 
stream blending, flow of components 
and blended product can be checked 
through metering—using positive-dis 
placement, venturi, or area type me- 
However, since no measuring 
device is any more accurate than the 
methods available for calibration, the 
calibration of meters becomes an im 


ters 


portant part of a continuous on-stream 
blender. Two methods are possible 
The first method uses an accurately 
calibrated, auxiliary meter in a by-pass 
loop around the individual component 
meter. This auxiliary meter is cali 
brated by a separate calibration tank 
Flow is directed through a 
nent meter and the auxiliary 
thus allowing an accuracy 
check without going off-stream 


compo 
meter in 
series 

Another method favored is a cali 
bration loop, built as an integral part 
of the unit, so that flow 
meters can be calibrated during actual 
operation, without being taken off 
stream and affecting the total gasoline 
in the blend. In the newer installa 
tions, like Union Oil's at Oleum, Calif 
where pumping rates are 3,500 gpm 
this method permits calibrating any 
one of the ten parallel stock meters 
at any time by diverting the compo 
nent through the loop and back to the 
main stream 


blending 


A calibration loop is nothing more 
than a_ positive-displacement 
measurement, using a_ tight-fitting 
plug, made of several flexible disks 
on a steel shaft, moving through an 
accurately volume of the 
pipe loop 


piston 


measured 


The Case for Continuous 
On-Stream Blending 


In deciding which type of blending 
will be best for a given condition, the 
prime problem is justification of the 
necessary expenditures. Those who 
have already adopted continuous on 
stream blending have found such jus 
tification from the list of 10 
tages cited previously 


advan 


1—Increased Tank Utilization 

Tankage is the 
item of 
facility 


most 

equipment of 

When 
piping, etc 
functions of 
‘lone in 
52/ barrel 
tankage 


costly single 
any blending 
such as real 
considered as 
tankage, with the tank 
some costing up to 
any method of 
appears 


costs 
estate, are 


cases 
b reducing 
attractive 
Continuous blending offers the op 
portunity 


ponent 


to store gasoline as com 
stocks, eliminate blend 
tanks, and reduce finished storage 
tankage. It does not mean trading 
finished storage tankage for compo 


base 


nent storage tankage, because with 
true continuous on-stream blending, 
any required gasoline can be blended 
from component tankage and pumped 
directly to whether pipe 
line or tanker. "This can mean a real 
saving in unproductive storage of the 
finished product (and hastening it on 
to the customer), as well as the elimi- 
nation of blending tankage 


ms Carrier 


At Union Oil's new blending facili- 
ties at Oleum, Calif 
blend in 12 hrs 
tankage of 


it is possible to 
to refinery shipping 
directly to tank ships, a 
quantity of gasoline formerly requir 
ing 4 to 5 days to produce by batch 
blending 

One other large refinery with a 
gasoline production figure of 80,000 
b/d has a total 
2.8 million barrels 


split as follows 


storage capacity of 


This tankage is 


Est. 
Replacement 
Value 
1 million bbls, finished storage $2,200,000 
0.20 million bbls, high RVP 
stock 
unfinished 


blending 
0.25 million bbls 
component 
million bbls 


400,000 


$00,000 
blending and 
shipping ? $00,000 
80,000-bbI 
x0 hrs 
During the past year 
it has been using nine blend compo 
nents to meet 
specification blends, including seasonal 
changes. At a_ production 
KO.000 b/d., this means a theoretical 
minimum of 80,000-bbl. tanks 
used alternately for alone 
lo transfer the separate 
storage tanks at a rate of 5,000 gpm 
ties up blend tanks for another 11-12 
hrs 


Normal blending in 
batches requires a period of 
at«this refinery 


requirements for 25 
rate of 


two 
blending 
blends to 


Thus, blend 
ing can eliminate a minimum capital 
investment of $320,000 in blend tank 
age alone. Alternately, the same tank 
age will handle more throughput 
Continuous blending also offers a real 
opportunity to reduce the $2,200,000 
invested in finished storage tankage 


continuous on-stream 


2—Elimination of Reblending 

Ihe 
result 
form 


necessity for reblending may 
from several non-uni 
components diffi 


culties, such as a shortage of compo 


causes 


operational 


vents; or sudden demands for special 
grade fuels which might not be avail- 
ible. One or mofe of the following 
characteristics may prevent a blend 
from meeting shipping specifications 
and require reblending num 
ber, RVP, distillation, or con- 
tent 


octane 


sulfur 


If the product from units ts not 
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constant, it is usually necessary to 
pair the tankage for each component, 
with one rundown and the 
other tank analyzed and available for 
blending. If the rundown product is 
uniform, the tank may be 
blending—a 
tank 


receiving 


rundown 
stock for 
setup for 


used as hase 
desirable 
age 

But, whether 
nents are 


conserving 


the gasoline compo 
withdrawn rundown 
separate stock tanks, 

blending allows direct 
mixing to specifications. All compo 
nents can be combined according to 
a previously laboratory-determined 
and analyzed formula, and the blended 
product piped directly to tanker, pipe 
line or final storage. There can be full 
issurance that the blend is 
with no 


from 
tanks or base 


continuous 


“on-specs 
Hold 
tankage can be reduced, 
extra 


need for reblending 
and-release 
is well as transfers of large 
blends from blend tank to release tank 

in etfect continuous on-stream 
blending expedites dispatching opera 
eliminates transfer 
evaporation 


and 
and 


Lions power 

The 
tanks, lines, and pumps normally used 
for these operations can be 


costs losses 
released 


for other uses 


3—FElimination of Quality Giveaway 
When 


olf-spec 


tankage for reblending an 
then 
it is Often necessary to resort to quality 


viveaway 


blend is not available 


which means handing the 
customer a higher quality 
than he ordered, or is going to pay 
for. One very large refiner, with in 
adequate tankage to permit reblend 
ing, was amazed that his 
quality approximated $1 


gasoline 


to discover 
giveaway 
million annually 

Items other than lack of reblending 
capacity may compel quality give 
Peak shipping requirements due 


to delayed tankers 


away 
shortage of blend 
ing components, or shipping commit 
may compel the loading of a 
higher 


ments 


gasoline of quality than 


con 
tracted for 


4—Reduced Loss of Light Ends 
When blend 
tank with other components, the short 


butane is mixed in a 
distance that the butane bubbles trav 
el before reaching the surface of the 
blend prevents complete absorption 
\s a result, expensive butane is bound 
io escape through the tank vent sys 
tem. And in spite of recent develop 
tank 


mixers 


ments in vapor recovery systems 
recirculation or 
multiple transfer opera 
tions involved in batch blending, will 
result in the loss of some light ends 

Stream blending minimizes 
losses through complete absorption of 
butane in the 


igitation by 


along with 


these 


lines, and elimination 
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ot mechanical mixing and 
pumpover operations 


multiple 


5—Blending Closer to 
Ultimate Specifications 

When combining components (which 
in themselves are expensive products) 
accurate blending 1s one way to con 
trol closely the final product cost. Con 
tinuous on-stream blending allows 
accuracy by controlling at all 
times the quantity of each component 
and the quality of the final 
product 

When with 
sensing devices, such as a Reid vapor 
pressure 


alter 


more 
therefore 


coupled continuous 


recorder, it is possible to 


blends at any time to compen 
sate for changes in rundown quality 
without going off-stream 


flow 


When using 


continuous recorders, the opet 


ator can be guided in making instant 
volume adjustments to 


meet varying 


conditions of pressure. If memory to 
talizers are 


tem (as at | 


part of the blending sys 
nion Oil's Oleum instal 
and Shell's Wood River instal 


lation) it is also possible to compensate 


lation 


during blending for any flow failures 

from 

component 
Individual 


resulting temporary loss of a 


flow control requires 
watch the flow re 
reset the flow controllers 
as the pressure head or suction varies 
Using flow control 


adjustments are made automatically 


that the operator 
corders and 


integrated these 


At present, blending is based al 
entirely on quantity measure 
ments (volume) of laboratory-analyzed 
components. If when 


most 


additional 
perfected, and 


and 


sensing devices are 


Meet the Author 


Which Blending Method? @ 


motor fuel blending can be based on 
continual quality analysis of the final 
blend, then the desired finished prop 
erties of the blend will reach the 
ultimate in accuracy, and cost of pro 
duction will be even further reduced 


6—Flexibility by Maintaining 
Inventory in Base Stocks 

Continuous blending allows motor 
fuels to be blended shortly before 
final transter, thus reducing the tank 
age normally required for 
large inventories of finished blends 
This flexibility of maintaining inven 
tories in base stocks means that un 
expected demands for special blends 
can be met, with less chance of delay 
ing shipment and incurring possible 
demurrage at $120-240/hr1 
Some refiners must meet demands for 
as high as 36 different blends during 
the year, from as many as 12 
ponents running down from as many 
as 30 production sources 

Inventory in component 
rather than finished product means 
that tanks can be kept filled closer to 
maximum working 
there is no need to tie up many par 
tially-filled tanks with special grades 
of fuel. Thus one of the most valuable 
refinery flexibility, is 
through = maintaining 
component tankage 
tank 


storing 


tankel 


com 


storage 


top levels, since 


tools gained 


inventory in 


giving 
utilization as well 


increased 


7—Lower Power Costs 


By eliminating the necessity for 
multiple pumpovers and the agitation 
required for mixing, power costs can 
be reduced through continuous on- 





For the past ten years, B. Gardner Crane has been 
manager of operations of the Petroleum Chemicals 


Division of 


I. du Pont de Nemours & Co., Inc 


He has been actively engaged in problems relating to 


the blending of 
line for the past 23 

During this entire time Mr 
the design of facilities for blending TEI 


TEL and other additives with gaso 
years 
Crane has assisted in 


and other 


gasoline additives and has worked closely with re 


fining 
Canada 


8. G. Crane engineering 


refining companies, and equipment vendors 
had to consider all blending methods 


companies 
abroad He 
firms 


and 


throughout the United States 
worked closely with 
engineering departments of oil 


He has 
ranging from 


has 


ordinary batch operation to the continuous onstream blending of gasoline 
components and the flow-proportional addition of additives 
As a result of his many contacts with the industry, he has seen the 


evolution of continuous onstream blending and 


through the years, has 


perhaps gathered more information on methods being used than anyone 
else in the United States 


In this article he reports in a general way on 


the various methods of blending, some of the problems involved, and the 
results reported to him by users of all methods 





@ Which Blending Method? 


stream blending. Since blending rate 
need only match production rates 
(though most refiners prefer to blend 
total production in one 8-hour shift), 
sizes of pumps and lines can be re- 
duced. This will result in additional 
power savings and will lower the ini- 
tial expenditure for equipment. 


%&—Reduced Inventory of TEL and 
Other Additives in Finished Gasoline 


The value of tetraethyl lead and 
other additives which are tied up in 
finished inventory frequently repre- 
sents a sizeable investment. For ex- 
ample, in the previously mentioned 
case of a refinery with finished storage 
capacity of 1.1 million barrels: at 
80% tank utilization, and an average 
dosage of 14% cc/gal of TEL—the 
investment in TEL alone in finished 
storage is over $100,000 

Although continuous blending does 
not reduce the use of TEL and other 
additives-——nor the total inventory of 
hydrocarbons, it does allow appre- 
ciable reduction of the additive in- 
vesiment tied up in finished storage 
Anyone concerned with successful 
inventory control will appreciate this 
opportunity of minimizing inventory 
investment 


9—Simplification of Butane 
Shrinkage Factor 


Butane shrinkage is a physical phe- 
nomenon that must be recognized for 
accounting purposes. When butane 
and other hydrocarbons are mixed, 
the total volume does not always equal 
the sum of the two added volumes 
This is due to molecular mixing of 
butane with other hydrocarbons 
similar to the mixing of alcohol and 
water, By the addition of butane, 
there is a loss in total volume, which 
complicates any accounting system 
Stream blending simplifies this ac- 
counting procedure since accurate 
metering of butane eliminates the 
question of which gauging operation 
was accurate. And, it may save adding 
unnecessary butane to the blend 


10—Greater Safety 


The two most significant hazards 
in the blending of finished gasoline 
are the additions of butane and tetra- 
ethyl lead 

Until recent years, a common meth- 
od of adding butane was to wait until 
all components of the mix were in 
the tank, and then blow with butane 
The resulting agitation of the tank 
contents was sufficient to complete 
the mixing. But, the resulting fires, 
and loss of butane to the venting sys- 
tem, have caused this method to be 


90 


largely discontinued in favor of in- 
line addition 

With batch blending, even though 
in-line addition of butane is practiced, 
its concentration during the addition 
is usually several times the desired 
finished concentration. This results in 
the inevitable loss of some butane to 
the venting system, with residua! fire 
and explosion hazards 

For batch blending of TEL, the 
usual practice is to “slug” it in at 
rates up to 250 lbs/min. This causes 
the TEL return line to contain gaso- 
line under pressure with a lead con- 
centration of 100 cc/gal or more, 
depending on the capacity of the 
pump. Under such conditions, a line 
break or leak represents a serious 
potential exposure of personnel, plus 
the loss of TEL and product. A costly 
and hazardous decontamination 
is also required 

Continuous on-stream blending, 
with automatic flow-proportional ad- 
dition of butane and TEL, allows 
these expensive ingredients to enter 
the line at the desired finished con- 
centrations. This practically eliminates 
the handling hazard, as well as re- 
ducing the chance for costly handling 
losses 


job 


How to Select the Best 
Type of Blending 


In analyzing the blending equip- 
ment needs for a given refinery, not 
every company will find the same con- 
ditions of equal importance. There 
may be cases where awkward location 
of tanks will make revision of existing 
piping so complicated that alterations 
are prohibitively expensive. Or, the 
production rate may be too low to 
justify installation of a continuous 
blender, Or, the number of grades 
of fuel produced and the delivery 
schedules are such that no further 
savings will result from adopting con- 
tinuous blending. 

But, in a refinery of any size, there 
are usually enough opportunities to 
save tankage alone that can justify a 
continuous blender. One major oil 
company has stated that in any new 
refinery continuous blending is a must 

In considering the adoption of a 
new type of gasoline blending system 
in any refinery, the following should 
be explored: 

1—-Is present tankage adequate for 
efficient blending? 

2——Is dual rundown tankage avail- 
able, or is product quality constant 
enough to justify a single rundown 
tank? 

3—-Is present tankage located so 
that separate lines and pumps for each 


component will not be too costly? 

4—What is the nature of shipping 
schedules and ultimate delivery meth- 
ods? 

5—How many grades of gasoline 
are normally produced? Might this in- 
crease? 

6——-At what frequency are special 
grade fuels manufactured? 

7—What percentage of finished 
gasolines are now reblended to avoid 
quality giveaway? 

8—1Is the number of operations al- 
ready at an irreducible minimum 
or can they be further reduced? 

9—-By more accurate blending, can 
the values in expensive components 
be better used? 


Future for Continuous Blending 


Automation of process units already 
has meant increased plant yield, im- 
proved operating efficiency, improved 
working conditions, safety, and prod- 
uct quality. All technological advances 
have been aimed at a minimum han- 
dling of the product, with a perfect 
balance between inflowing raw mate- 
rials and outflowing finished product 
Many gains have been made in re- 
ducing the need for intermediate 
product storage, which has resulted 
in less space, higher output and re- 
duced capital outlay for new plants 

But, one large area left for improve- 
ment in product handling is the tank 
farm and light oil dispatching, blend- 
ing and loading operations. Many 
steps toward instrumentation of these 
operations have already been taken 
(1) automatic tank gauges with re- 
mote receivers, (2) remote tempera- 
ture measurements, (3) remotely op- 
erated tank farm valves, (4) central 
location of all pumps and pump con- 
trols, and (5) continuous analyzers 
for product quality. Many engineers 
see in the future a completion of this 
picture through the use of data com- 
puters and electronic brains that will 
automatically analyze and control all 
operations 

The adoption of continuous blend- 
ing of motor fuel is one of the last 
physical steps that will mean straight- 
through-handling of all refinery prod- 
ucts, and elimination of the need for 
intermediate storage 

In meeting the demand for motor 
fuel in the next | to 20 years, re- 
finers will want to take advantage of 
all techniques that will permit effec- 
tive utilization of available manpower, 
raw materials and physical facilities 
Continuous on-stream blending is one 
of the techniques that can help the 
oil industry effectively meet the de- 
mands resulting from expanding 
economy and population 
PROCESSING 1956 
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Designed to solve safety and service problems 


-oe THE NEW ASHCROFT 
PNEUMATIC PRESSURE TRANSMITTER 

















This new Ashcroft Pneumatic Pressure Transmitter is ter can be calibrated. Yet a sealed housing makes the entire 
particularly recommended to processing industries and assembly weatherproof 
power stations It combines speed and accuracy with max The transmitter operates on low-pressure air. No need for 
imum protection and serviceability ; : , 
expensive high-pressure lines and fittings. Supply air 
pressure as low as 18-20 psi for 3 to 15 psi output provide 
especially advantageous operation where electrical wiring 
might be a hazard. Inflammable, poisonous or corrosive 
liquids or gases are confined close to their source, away 
from the central control point 


The new design features the 6” indicating Ashcroft Maxi- 
afe Duragauge, long known for dependable performance 
It has an integrally-cast solid metal wall between dial 
and pressure sensitive element so that the transmitter can 
measure pressures up to 100,000 psi with complete safety 
for personnel and equipment. If misapplication ruptures The Series 1250 Ashcroft Pneumatic Pressure Transmitter 
the Bourdon tube, the Teflon-coated back cover serves as is available with pressure sensing clements in all standard 
a safety blowout relief pressure ranges and Bourdon tube materials. Installation 

of the transmitter is easy. Small diameter tubing may be 
Another outstanding design advantage is easy access to used, and the pipe, stem, wall or flush mounts are inter 
both gauge and transmitter sections. Simply remove the changeable in the field. Get complete operational data and 
safety-relief back cover and both the gauge and transmit construction details. Write for Bulletin 340 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has the broad knowledge and thorough experi- 
ence essential to satisfy every requirement of your Ashcroft Pneumatic Pressure 
Transmitter application. You get fast, economical service from his local stocks. 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAXWELL A product of MANNING, MAXWELL &2 MOORE, INC. sreatrorD, Connecticut 


2/ ° 
21 n H MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AMERICAN MICROSEN 
; M rr INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. HANCOCK’ VALVES, Watertown, Moss. ‘CONSOLIDATED’ SAFETY 
range ase RELIEF VALVES, Tulsa, Oklahome. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif 
SHAW.BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT AND ‘LOAD LIFTER’ “OISTS AND OTHER LIFTING SPECIALTIES 


Muskegon, Mich 
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lf you use...or plan to use 


HIGH-ALUMINA 
CRACKING CATALYST 


Specify 
dlls; or HA-2 


Continuous quality control and research progress are the 
products of Nalco Catalyst Division Laboratories 


© if you are exploring the possibilities 
of high-alumina catalyst for your crack- 
ing operations, check on Nalcat HA-1 
and HA-2 for research and production 
use. These high-alumina formulas are 
available in whatever quantities you 
require, promptly... as a part of 
the Nalco policy of Service to the 


Petroleum Industry. 





Match 
Production ond Servy progres CATALYST DIVISION 
um if 


Petrole _. NATIONAL ALUMINATE CORPORATION 
" 4003 West 71st Street, Chicago 29, Illinois 
(lo obtain more data on advertised products see page 
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Three Maintenance Tips for You 


Shop hints in this month's Plant Practices include: 
| — How to use a process column as the support 
for a rigging boom; 2 — How to keep your gate 
valves from sticking; 3 — How to use a “king-size 
carpet sweeper” for tank cleaning. p- 101 


Departments 


Can We Serve Your Needs? 


If you'd like more details information on a specific 
subject, turn to the Information Offered page. It's 
an easy-to-use, alphabetical index of data and lit- 
erature offered in this issue’s advertisements, tell- 
ing you the page number. p. 140 





Flow Through Restrictions 


. is the subject of this month’s “Clip-n-File” 
Engineering Data Sheet No. 4. It includes defini- 
tions, causes, methods of calculating pressure drop 
through pipe fittings, a table of “K” values, and a 
helpful nomograph. p. 109 








How Are Your Meeting Trip Plans? 


The calendar for the busy oil man shows some 
important meetings coming up on the spring sched- 
ules. Check on your favorite technical society and 
its activities in this month’s Meetings. Then make 
your plans so you won't miss anything. p. 125 





New Aid for Draftsmen 


This layout template for graphic instrument panels 
can cut drafting room time in half because it has 
scaled outlines of the most frequently used instru- 
ments. See What's New! for this and dozens of 
other new ideas in equipment, supplies. p. 145 








ADEQUATE 
MAR. 31 











“‘Targets’’ for Refiners’ Stocks 


As shown in the samples above, your Operating 
Trends now shows bull’s-cyes on adequate stocks 
at critical dates ahead. Keep abreast of the current 
Statistics each month on crude runs, and product 
output, supply, and demands p. 137 








INDEX TO ALL DEPARTMENTS 


Plant Practices 

New Words 

'Clip-n-File’’ Engineering Data 
Personals 

ND Web 6 68 0 06's 6.0 0 6 04-e weed . 
Meetings for Oil Men 

Patents 

New Books 

Operating Trends 

information Offered 
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They’re saving with these Crane valves 
on 850’ F. draw-off service 


THE CASE HISTOR Y—Whatdoes 
it cost to keep a valve working? 
The answer can vary widely — as 
the DX-Sunray Oil Co. knows after 
long experience with Crane mainte 
nance-saving valves 

For instance, take the 3-inch, 
600-pound cast steel valves shown 
here. These No. 171X Crane globes 
were installed in 1945 on draw-off 
lines from reaction chamber. They 
handle oil at 850° F 

In 9 years’ continuous service 
with frequent operation, these 


valves have cost no more than sim 


ple routine maintenance. They've 
shown no leakage, given no trouble 


of any kind. They’re still as de 
pendable as new 


Outwardly Crane valves look 
like many others 
that’s important to you is mainly 
inside. It’s in Crane's greater skill 
and care in casting steel—in de 
veloping Exelloy seating —in oper 
ating design—and in Crane’s way 
of testing valves. That's why they 
give extra long, low-cost service 


The difference 


Crane offers you complete selection 
in steel gate, globe, angle and check 
valves inall pres 

sure classes — in =< 
sizes up to 24 ; 

inches 


For valuable 
help inspecify- 
ing and order 
ing, call your 
local Crane Rep 
resentati /e. 


CRAN E VALVES & FITTINGS 


Since 1855 


KITCHENS « 


PLUMBING 


14 (To obtain more data on advertised products see page 142) 


HEATING 


Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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EXPERIENCE - SKILL « 
IMAGINATION .. . are the founda- 


tions on which modern industrial achievement 
is built. 


EXPERIENCE in the actual creation of multi 


million dollar facilities .. . 


SKILL as evidenced in expert design, engineering, 
and construction by a talented staff of trained 
men... 


IMAGINATION to originate and develop new proc 


esses and new techniques. 


Catalytic experience, skill, and imagination put 
this modern 300 ton per day Anhydrous Am- 
monia Plant into service—ON TIME AND 
ON BUDGET. 


With undivided responsibility, Catalytic com- 


pleted process design, engineering and con- 
struction in 13 months. 


CATALYTIC 


CONSTRUCTION COMPANY Philadelphia 2, Pennsylvania 


Toledo, Ohio 

in canada: 

CATALYTIC CONSTRUCTION OF 
CANADA, LIMITED; SARNIA, ONTARIO 


CATALYTIC ON-TIME... ON-BUDGET SERVICES for the metallurgical, chemical, 
petrochemical and oil refining industries: Project Anal 
ysis; Process Development; Process Design; Economic 
Studies; Engineering; Procurement; Construction; 
Plant Operation 
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Since 1940 


L | 
YN 


A record of installations 
that in itself is incomparable 


just as all Petro Chem Isoflow Furnaces 





are most efficient by any comparison 





PETROCHEM-ISOFLOW FURNACES 


UNLIMITED IN SIZE... CAPACITY... DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES: 

Rawson & Co., Houston * Wm. H. Mason Co., Tulsa * Lesier Oberholtz, Los Angeles * Faville-Levally, Chicago * 
D. D. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett _& Durgin, Boston * G. M. Wallace, Denver 
International Licensees and Representotives: aren — 5.8 Comercial, industrial, y de Estudios Tecnicos, 
Buenos Aires, Argentine * Industrial P la * Firme Dr. C. Otte & Comp. G.M.B.H., 
Bochum, Germany * Birwelco Lid., Birmingham, ‘england Societe Anonyme Heurtey, Paris, France * Societe 

Anonyme Belge, Liege, Belgium * Huertey Htaliena $.P.A., Milon, Htaly 
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PETROLEUM CHEMICALS DIVISION 


April One of a Series of Interest to the Petroleum Industry 


a ee i Du Pont Metal Deactivator 


ran be prot can improve MANY 
of your petroleum products 


Du Pont technical services can 


help increase its value and usefulness to you 


probably used 


1956 





i metal deactivator in your isolines for some 
and are quite familiar with its eflectivene ind advantages, But 
iy not be aware of the ipplications of Du Pont Metal Deactiva 
tor and its benefits which ipplied to many of the other petrol win 
product vou make 











CONTINUOUS BLENDING OF GASOLINE 
COMPONENTS AND ADDITIVES 


What advantages 
and dollar savings 
does it offer YOU? 


not alrea ng partia 


cam bk ndin 


THE APPROVAL o 


) sem a tary aviation jet fuels 
further points up the 


of th Du Pont additive 


Technical services 


ou take wivantave otf the 
etal deactivator in all 

Du Pont offers compre 

ct that are 

ndividual need 

turing Operation I hese 
vhich are coordinated through 
’ont Petroleum Chemicals Di 
revional laboratoric can 


put your whole add 


ti i Trieote ‘ Coraeotraic i] 





iff if 
ise combinations of DMD ith 
Du Pont additive often work 
re efficient] than one idaditi 


lone the Du Pont laborator recou 


ADVERTISEMENT 





PETROLEUM CHEMICALS DIVISION 


NEWS 


HEADS DUPONT PETROLEUM LABORATORY 


titute of Technolog 


06 6 5 rer oF 


Ca )— Metal Deactivator 


’ ra | ‘ 
de rine ry cabslies sa Ip a Then, in 1936, he joined the Du Pont 
often at a ubstantiall “ie Company i i rese ich chemi t at the 
‘ ji . Jackson Laborat 2 | In 195] he Va 
transferred to the Petroleum Labora 
For fuel oils tory as head of the combustion and 
cavenging division. He later became 


ind finally director 


In diesel fuels and home heating oil 
DMD helps prevent color deteriora issistant director 
tion and the formation of gelatinous of the laboratory 
Tae lue to copper pickup from For his paper Some Concepts of 
feed line ind fittings. And in man Knock and Antiknock Action he re 
bnprove the storade centl received the Horning Memorial 
ol tue ] oil bout ilse mcrease Award in Januar’ 1956 Chis 1S the 
the eflectiven of other stabilizing third time the Horning Award has 
‘ been pre ented to a scientist from the 

Du Pont Petroleum Laborator It wa 
previously awarded Hcce sively to 
militar Daniel L. Pastell and Leon F. Dumont 
MIL | 2K for tis DK bl KN AKD M STI RGIS ] for the i! work on | recombu thon re 


rector ot the Du Pont Petroleu j rotion and combu tion chamber de 
orator 


ise it not only 
tubilit 
vialiti used in conjunction with it 


In jet fuels 
DMD ha 


pecihcation 


been approve db 


im jet fuel to inhibit deterioration 
heading up all technical posits 
ictivities of the P Dr 

troleum Chemicals Division nical 
Kerosines A native of Indiana he graduated cluding the Combustion Institute, the 
DMD is useful as a colon vith an A.B. degree from De Pauw American Chemical Society the So 
tabilizer in some copper-sweetened Universit Three years later he re ciety of Automotive Engineers, the 
toch It has also been re ported elle Ph.D. deuwres iD wean American Petroleum Institute, and the 


tive in recdue wig carbon ina coke fou from the Mas if hie ett In ( oordinating Ke eure h ( ouncil 


thereb decrea mg fuel 


ing and re ilu formation 


tem plug 
customer service Sturgis is active in many tech 
ocrete ind organizations, in 


In kerosine 


ceived hi 
chemi ti 
mation in pot burners by as much a 


{) 
, scTVICcE calls mia be cau ed by electri 


"Preventive medicine’ now 
can reduce next winter's 
heating oil headaches can he Ip F limin ite these 


Phe chances are that you have started ice calls, too 


cal failure s due to a metallic a h cout 
ing on the electrodes ind stack control 
Du Pont FOA-2 


isteful sery 


For greuses, too 
Since Many Creases, ¢ specially bearing 
Ureuse are likely to come in contact secause it I ishle: 
with metals containing copper alloy 


cle «quate protection against ¢ oppe! 


to put into storage your next winter Avoid gel-clogged lines— By adding a 
mall amount of Du Pont Metal De 


ictivator you can ilso protect fuel 


contamin —- iS vitally important bor supply of hame heating off, But will it 
Preah f ectivem SS int this appli 
DMD is frequently combined 
vith a Du Pont grease antioxidant 

Are you realizing the benefits of 
using metal deactivator in all thes 
products? If not, it will certainly pay 
ou to discuss its use with a Du Pont 
Petroleum Chemicals 
entative, Or you can ask one of ow 


come out of storage a table as it wo« 
caution ) 


nh from becoming cont uninated b cop 
You can be assured of the right 
iuswer to this question nou by ad 
ding Du Pont Fuel Oil Additive No. 2 climinate any danger of the lines be 
FOA-2) to your ftreshly prepared coming clogged by a 
tocks it the refinery before the y { terial clue to coppel pickup. 
Into storage Ask us for unpl 
Stabilizer and sludge dispersant— | ilte: 
clogging can be greatly reduced by the 
ne hs Z a FS Geeievenees. Se yout iddition of FOA-2 because it not on] 
tubilize the fuel but 


per which is often used in heating : 
tem fuel line This will, in most case 


elatinous ma 


Division repre 
located regional labora 


convenient 


own 


Because combinations of DMD with 
other Du Pont additives 
till additional benefits, ow peo le are 


«0 olten bring 
‘ pecially well-qualified to he p you 

t the best results at the lowest pos 
ible cost Just address 
iti ol thee ile S olfices 


your request to 
li ted below 


Sales Offices: 


CHICAGO, I1L.—8 So. Michigan 

bee STON, TEXAS 4 Bonk ‘¢ 
LOS ANOELES, CAL 6!2 Se. Flower 5? 
NEW YORK, N.Y 
PHILADELPHIA PA } Pens 


1270 Ave. of the Americ« 


ilso disperse 
inv sludge that may already be formed 

by reducing the size of the shida 
part le 


Ashless — Many of 


dj tributor 


Better Things for Better Living 


. «+ through Chemistry 


leum Chemicals 


on 98, Delaware 


N CANADA, Dw Pon 
THER COUNTRIES 


nd Street West—To 


neton 98, Delaware 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E du Pont de Nemours & Company (inc.) 
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BEFORE 


ire 


Practical Tips and Ideas for Improving Operations 


AFPTER ch) 


Chemical Weed Killer Reduces Fire Hazard 


( YHEMK 
A onl 


farms, but 


Al 


reduce 


killers ¢ 
hazard 
at 
control 


not 
tank 
than 
Several 
experience the Sugar Creek, 
of Standard Oil Co 


has proved that the cost of 


weed an 


fire in 


an do so less cost 
weed 


al 


onventional 
YCurs 
Mo refinery 
(Indiana 
chemical weed control can be as low 
a ot the of 
mechanical and control 

Ihe Sugar ( 
hilly 
Missouri 
Independence 
hillsides 
or on hilltops that have been 

lled for Although the soil is 
mosuy it 1s 


to make 


410 cost conventional 
hand 
reek 


on 


refinery 
the banks 
Kansas ( 

lank tarms 


with 


occupies 
the 
and 


$30 acre ol 


between ity 
are located 
units 


ilong in 


lle 


process 


them 
enough 


Rainfall 


yellow clay sandy 


erosion a problem 


asonal and often heavy 
Ihe tank 
ireas for 


An 
ilent 


7 
located in fire-walled 
olf the 
volume 
of 
fire 
Inward 
0) 


are 
protection process 
at 
the 


walls 


least 
tank 


are 


ene losed 


the 


init 


( quiy 
maintained 


to volume 
and 
it 

outward slopes vary 


lo 


ire 


sO 


to 15 and 
45 


slopes 


often 10 high 


from to 
fire-wall 
with 


fire 


prevent crosion 
cultivated 


the 


mostly 
Within the 


grassed 


lespidesia wall 
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lev el 


ctlation 


must | kept tree ot veg 
either by cutting 
Around the 


along the pipe runs other level 


areas “ 


or chemical 


control proce units and 
areas’ 
must be kept free of 


protective 


vevetation as 
measure 


lo maintain these condition on 

ol 
the 
the 


mechanical or chemical mean 


weed control necessary 


Where po 
by power 


cost. ¢ 


if¢ on 
ible 
mowel 
a 

control has been practiced wher 
ible 1950 


preater 


firewall slopes 


weeds are cut 


veed 


po 


ecing 


minimize cutting hem 


since each year 


acreage thus controlled 

and actual ex 
that the best 
chlorborat 
dr 


act a a 


Experimental work 
have shown 


to 


perience 
chemical 
It 


early 


use 15 poly 
usually 


the 


is spread as a powd 


in 


in pring to 
ontrol 


n 


mixture 


Sterilant. ¢ 


oil 


pipe 
by 


emergence 


and around runs, and tou up 


work, is done 
of 1CA-2.4 D 
Poly hlorborate | 


reasons 


praying a 


ed tor three 


ul 


ol 


che mic 


1. Character the soil 
of the al 
killing deep rooted plant 


they 


penetra 


lion sterilize 


i dee p 
layer and 


seedlings a prout 


i 


with dry 


i 


Farl 
ition 
ke 


li 
i ich 
nd 


his a 


fet 
Per 


hemi 
he Su 
hout 


ral 


ited 

inder 

I he 

ad by 
ible 


apph 
rom 3° 
ns 
Ow 

Standa 


iitiv 


rovram 


control 


vou 
" 
eme! 


pring 


thn 


terilize it 


chemi 


he fore 


a 


that 


yoence 


tent 


i 


if 


il 


ontrol 


ry | 
pol 


4 


February 


fire 


hold ovel 


decr¢ 


ture 
the 
al 


yrowth 


mw 


into 


hazard a 


the 


un 


ipplication 


( 


chlorborat 


refinery 


control 
in 


nly 


pring 


with 


the 


soil 


appeal . 


19s 


sociated 


eflect: 


chemically killed 


amount 


re 


started 
O with 


uses have 


now 


powder 


motorized equipment ove 


iCTé 


r iftta 


ition 


Ib 


for 


ontinuou 


and 


acre 


‘ 


ibk plac ¢ 


heen 
19 


kill 


in ) 


I he 


’ (Indiana) 
Kp 
luating im 


CAIN 


is 


‘ 
Tcal 


reduc | 


i 


; 


xin) 


irl 


maith 


Pitti 


ft 


I 


hand operat a 








LOOKING 
FOR 


CORROSION-RESISTANT 


specify CLEVELAND Wire 
Screens for YOUR next installation 


Don't look no more 


Available in all corrosion resistant metals and 
alloys, such as 


Stainitiess Steel 
Monel 
Nickel 
Sitver 


Copper Alloys 


CLEVELAND Wire 


signed for 


are de- 
better 


Screens 
longer life and 


service 


Woven to individual 
purpose im any size ofr 
Sections 


Strainer Elements, Centrifuges 


specifications for every 
dimension, such as 
Vibrating Screen 


Filter Segments, 


we CUSTOM BUILD 


Filter Seqments & Strainer Elements to your 


n all commercial metals 


Easy to order—send us your requirements. 


STRAINERS AND FILTERS 


CUSTOM .BUKT 
Custom built end edap 


ted to individual needs 


Avastable in all commer 


cal metals end alloys 


Write for Bulletin 
6,.7,and6& 


1 few 

CLEVELAND 

WIRE CLOTH & MFG. Co. 
3573 E. 79th St. 
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King-size Sweeper Eases 
Tank Cleaning Jobs 


Normally, 
work cleaning driveways 
parking and paved plant areas. But 
Esso Standard Oil Co 
a method of 


refinery street sweepers 


outdoors 


has developed 
using standard street 
sweepers inside new storage tanks 
On new construction of 150 ft 
diameter storage tanks, an opening is 
left at level 


ground Through it is 


driven a street sweeper that mechani- 
cally cleans the bottom of the tank in 
some 45 minutes. All 
scrap 


rubbish is 


welding rod 
accumulated 
into the machine 
leaving the tank bottom “dinner plate 
clean.” After the clean up the sweeper 
is driven out of the tank and the 


stubs metal and 


SW ept 


special opening sealed 





How to Eliminate Sticking Gate Valves 





Point of first contact of i 


valve stem with valve | Valve Stem 


disc providing a side 
litt when valve i 


Portion filed off 
8 opened _ » 


*- Valve Disc 











(To obtain more data on advertised products see page 


142) 


At Phillips Petroleum Co.’s Kansas 
City, Kans refinery, 


trouble was caused by 


considerable 
the 4-inch hy 
draulic gate valves on the propane 
lines to the lube oil dewaxing chillers 
[hese remotely controlled valves were 
sticking in closed position, often forc 
ing the operators to open them man 
ually 


on circulation several times while re 


The unit was shutdown or put 


pairs were made 

However, a slight physical altera- 
tion of the valve disc eliminated the 
sticking very effectively. 1/16-in. of 
under 


used by 


metal was removed from the 
side of one side of the slot 
the valve stem in lifting the valve 
disc. This small unevenness now pro 
action that twists 
slightly 


The slight twisting action seems 


vides a “side lift 


the valve disc before it 1s 


raised 
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the gas 


fork truck 


that makes 





the fewest 
and shortest 
trips to the 
maintenance 


shop... 


BAKER “FG” 


Industrial trucks “out-of-service” mean dollars down the drain... not only re pai 


dollars, but even more dollars for lost work. That's why we loaded the Baker “FG” 


gas trucks with features that mean substantially more tim 


on the job llere area few: 
Heavy-duty industrial truck engine operates at optimum RPM for least strain ane 
abuse. Pistons are balanced to grams instead of ounces, crankshaft to 4 inch-ounes 


i require thee Troubles 


necting rods to 2 grams. ¢ ompact, rigid ‘power trai 
universal joints, ¢ lutch housing ts split for better ace sibility. Sin 


ubricates entire assembly. Large full-floating, self-equalizing, self-energizing 


| 
have single point adjustment. 
| 


saker “FG” gas fork trucks, available in 3000, 4000, 5000 and 6000 pound capac 
ire the only gas trucks with a full 6-months’ warrant 
for spec ific bulletins. 


THE BAKER-RAULANG COMPANY 

: O¥=1-72 6 1248 WEST 80th STREET © CLEVELAND 2, OHIO 

‘handling equipment A subsidiary of Otis Elevator Company 
PETROLEUM PROCESSING, April St o obtain more data on adver 


ised product 


y...an added assurance. 








J-M BLAZECRETE 
speeds refractory repairs... 


That's why it pays you to use this 
hydraulic setting refractory for temperatures to 3000F 


REPAIR old refractory linings—or 
build new ones—quickly and eco- 
nomically with Blazecrete*. For trow- 
eling, just mix Blazecrete with water 
as you'd mix ordinary concrete... 
then slap-trowel it in place. 


When gunned, it adheres readily 
with a minimum of rebound loss. 
Kither way, Blazecrete goes on fast 

without laborious ramming or 
tamping. And Blazecrete linings last. 


Three types of hydraulic-setting 
Blazecrete are available. All harden 
on air curing, do not require prefir- 
ng. They are furnished as a dry mix 

can be stored safely for use as 
needs d 

3X BLAZECRETE—lor temperatures 
through 4000F, Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 


eee | Pat O@ 
cm 


Whether you gun it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400PF. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete 


L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
..» light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 

Manville, Box60,New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


( 
or slap-trowel it... 


Johns-Manville BLAZECRETE 





BUILDS BETTER REFRACTORY LININGS 


(To obtain more data on advertised products see page 142) 
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to be enough to break the disc loose 
before it rises 

This award-winni: seve 

by P.A. Feist of Pi 

Kansas City refiner 


Process Column Aids 
Maintenance 


PROCESS column can serve also 
as a structural support, and aid 


} 


considerably in handling material 


within an area closely packed with 
other process equipment 

Shell Oil Company's Wood River 
refinery in Illinois has adapted a proc 
ess column as a support for a long 
reach lifting 
J. 2 
exchangers parts and other equipment 
Maximum 2500 


Ibs 


boom Installed on a 


column it handles valves 
permissible load 1s 


Using this column-boom makes it 
possible to handle material in an area 
extending 31 ft. from the column, and 
covering a 200° arc an approximate 


area of 1600 congested sq. ft 


Ideas for Dollars 
Some things make sense—and 
others make dollars. Maybe you 
have something that can make 
both 
If you have any pet ideas that 
you want to share with others 
let us know. If they are worthy 
of publication—and you will be 
surprised how many are—they 
will be paid for at our regular 
space rates. Send us a description 
of that gadget you dreamed up 
the one that works like a charm 
And don't forget to send a sketch 
or picture if it may defy descrip 
tion Ihe address 
Plant Practices Editor 
PETROLEUM PROCESSING 
330 West 42nd Street 
New York 36, N. Y 
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- a. KOCH ENGINEERING COMPANY, INC. 


na DESIGNERS MANUFACTURERS BUILDERS 
4 hts 321 WEST DOUGLAS —_ WICHITA 2, KANSAS ~ 
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stay on stream longer with th 


LJUNGSTROM AIR PREHEATER 


eof red iced capa ity 


Air Pre 


longet 


the Liungstrom 
fop capacity mont 


preheated air mixe 
r combustion 
the furnace 
at top capacity 
pe still in an ea dropped 
of slag 


000 barrels a day to 12,000 because 
m and modern high-temperature burners 
perates contir ly at 18,000/20.000 barrels 


is “WRITE OFF"? 


fast 
Liungstrom mea! 


How 
ind time alone, the 
When you take the other L 


to 20 fuel saving 


I are 
for you 


nto account ip 


fCOnOMICAI I 


Now, 


jungstrom 
more 


ith 


| furnace design, w 
burns many fuels you 
higher through-put 

vl a Ljiungstrom 


months 
details on 

do for you for 
attainable in fuel 
Preheater Ce 


Fo more complete 
Preheater can 
benefits 


vrite The Ail 


call or 
Wherever You Burn Fuel, You Need ljungstrom 


The Liungstrom operates on the continuous regener 
ative counterflow principle. The heat transfer surfaces 

the rotor act os heat accumulators. As the rotor 
the heot is transferred from the waste gases 


revolves 
cold air 


to the incoming 


The Air Preheater Corporations 60 ss: 4204 sive, New York 17, 0.1 











equipme nt 








By B. H. WEIL 
Manager, Information Services 
Ethyl Corp. Res. & Engrg. Dept. 

Detroit, Mich. 


A regular department intended 
to help administrator 


alik é 


and operat 


ing men keep abreast of 

technical names and processes 

the petrochemical field 

Epoxy Resins 

Epoxy resins are versatile, new mate 
rials which are petrochemically ce 
rived in every sense of the word. “Ep 
oxy” (pronounced “ep-ock-sih”) de 
scribes an oxygen atom attached to 


two different carbon atoms of the hy 
drocarbon chain, the simplest of which 
CH (O)CH 


compounds containing ethylene oxide 


is ethylene oxide I POX) 


groups at both ends are capable of be 


ing polymerized not only into long 
chain products, but also into cross 
linked ones (where the chains them 
selves are linked together through re 
action). Hence they can yield a variety 
ot resinous materials 

[his variety can be further intensi 
fied by use of different epoxy com 


the 
resins are produced from a monomer! 
(plastic building block) derived as the 


pounds, although leading epox) 


reaction product of one molecule of 
bisphenol A with two molecules of 
epichlorohydrin (described in an earli 
er issue of this series). To yield resins 
of optimum strength and chemical re 
sistance, the basic epoxy resins are 
cured by further reaction in the 
presence of any of several curing 
agents 

Ihe epoxy resins yield fabulously 


strong adhesive said to be capable of 
material 

As 
varnishes 


highly 


hence 


binding together almost any 
with little or no heat and pressure 
surface coatings 


they both 


paints 
tough and 
alkalies 


industrial application 


etc ar 


resistant to acids and 


are finding wide 
in addition to use in home appliances 


They yield 


plastic . 


excellent glass-reinforced 
of 


terest in the production of plastic pipe 


which considerable in 


18 


for transporting sour crude oils and 
oil-field salt water and for the produc 
tion of tough tools and dies for stamp 
ing of metal parts 


following item 
A | 
refinery gase 


As mentioned in the 
this 
cracked 
troleum-reformate benzene. Epichloro 


in issue, bisphenol derived 


from ind pe 


hydrin, in turn, is a propylene (cracked 
gas) derivative 


being produced as an 
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intermediate 


Do You Know These Words? 


(or coproduct) nm one 
method for the synthesis of glycerine 
[he Cpoxrxy resins scarcely known 
10 years ago, are today in the 50.000 
OOO Ib./ yt class Despit i slightly 
high cost at present, the ipparently 
have an excellent future ahead of 
them 
Bisphenol A 
Bispheno! A, pronounced fec 
noll \ is a white (to brown) flak 
solid with a mild phenolic odor. It 
melts at a temperature well above t 
boiling point of water (in hit wall 
not dissolve) and has excellent heat 
stability lts formula | HO-C H 
C(CH_).-C_H.-OH, which th ‘ 
son for one of its chemical nonym 
e bis(4-hydroxyphenyl) propan 
i.¢., propane with two 4-hydroxyph 
nyl groups (phenol minus a hydrogen 
radical on the carbon atom opposit 
the -OH radical) attached to the mid 
dle carbon atom Bis incidentall 
means twice used as a direction to 
rep il 
Bisphenol A finds its chief and rap 
idly increasing use as a basi iw ma 





NEWS in VIEWS 





SPECTACULAR COLLAPSE of 


n ( 


ilif 


terial 


in lw production of epoxy res 
ins Ihese resins are today finding a 
host of u inging from paints 
through has remntorced plastics to ad 
hesives. Bisphenol A ts also used as an 
intermedial n the manutacture ofl 
certain oil-soluble phenolic resins 
Bisphenol A is manufactured by the 
ondensation of wetone (CH -CO 
(CH) with phenol (C H_-OH). both of 
vhich are petrochemicals As men 


tioned earlier in this series, phenol | 


uced petrochemically in several 


derived benzene 


with 


\ from retormat 


luding reaction 


cracked 
itsell a 


propylene 


refinery gases). Acetone 


lene derivative, being 


directly 


prop 
either Irom 
d 


props 


as i 


opropyl alcohol or 
the 


product production of phenol 


ia the aforementioned benzene-pro 
Pp lene routs 

Since th ECPOAKY resins are being ck 

bed kyrocketing” and “among 
he more promising of the new mat 
rial bisphenol A will certainly be in 
ncreasin demand [hat is why addi 
onal chemi | producers are entering 
the field 


t rr ociated OO} 
ri tre te f 472 OOO | fl 
e ft ,ugu Ve el Ollapse inde! 
1 f t it no rn 
(j)7 








“wh 1 (tf 1g! oo 


| a ee) ie slgele [let 

carloads of Catalysts, and every week 

we produce orders of only a few 

eco elaloL- Mle] met! ii lelasl-ia- Mab del -lalasl tale 1 

j purposes. Whether your Catalyst 
requirement is measured in tons or 
releleislel- We 2 Mal hA-Maalelel-iasMe-lerlilil-t Mlelg 
ih Alale| you exactly the catalyst you 
want. If you are in the experimental or 
pol AAA ls]olasl-tal mit lel lale Malt -t+ Mela h' 
CSM olel islel-Mel Mm celtiaiet-it-lh si Mier lim lela 
oTUi me t-letslaliot-lM-t-t-1-if-lalel Salm cela ta 

Tem isl-om olactelieiilelsm. if. lel Maer. li mela) 
Harshaw to produce any amount of 

‘ , for Pik 2-1 Aol Mal- tem OIYia-lislili i Mew slaclelt let. 
b will provide the catalyst...when 
you want it. If your mind's 

on catalysts, call Harshaw today 





a 9 
> . 


HARSHAW ) pro duces 


° 7 
. . "6 - S. @ 


carloads. of catalysts 


every week 


ie ARSHAW 


a 


Write for our free booklet, 
“Harshaw Catalysis” 


THE 


HARSHAW CHEMICAL 
co. 


1945 East 97th Street, Clevetand 6, Ohio 
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Petroleum 








Petroleum 
Processing’s 


y-n-File 


Flow Restrictions in Pipe 


THE PROBLEM: In calculating the pressure drop in a 
piping system the effect of the various fittings in the 
Straight lines cannot be disregarded. In fact, the valves 
and fittings account for a greater pressure loss than 
would equivalent lengths of pipe. Their effect must be 
considered 

However, to calculate accurately the pressure drop 
in a piping system due to valves and fittings is not easy, 
nor absolutely necessary. Fitting losses in an average 
system constitute only a small part of the total pressure 
drop of the entire system. Even the pressure drop cal- 
culations for straight lengths of pipe is in the nature of 
an estimate, due to the many variables and changes in 
the pipe wall condition and fluid properties that cannot 
be forecast accurately 

In some cases it may be true that equipment piping 
is composed almost entirely of fittings. But in these 
cases any prediction of pressure losses from the follow- 
ing test data will be conservative. This will be true 
since the values discussed here have been determined 
by many experiments, all of which indicate maximum 
losses. When fitting follows fitting the total pressure 
loss is usually less than the sum of the two tested sep- 
arately. This explains why a 180° return bend causes 
only four-thirds the loss of a 90° elbow, or slightly 
over twice the loss of a 45° elbow 


FHE APPROACH: The pressure drop in a piping sys 
tem can occur in one of three places: (1) a straight 
length of pipe, (2) a valve, or (3) a fitting. Valve losses 
may occur in either a gate or a globe valve, each of 
which has a different loss factor. By comparison it is 
the globe valve that offers the greater resistance to flow 

Fittings are classified as either branching connections 
(tees, crosses, etc.), reducers and expanders, or deflect- 
ing fittings (elbows, return bends, etc.). There are some 
special openings such as submerged discharges, ven 
turi sections and others which will not be discussed 


rHE CAUSE: Since all valves and fittings disturb the 
flow pattern in a piping system, and produce additional 
piping losses, let's consider how it occurs 

There are three component pressure losses associated 
with a valve or fitting that cause the total pressure loss 
They are 

1. The loss of pressure occuring within the valve (or 
fitting) itself 

2. The upstream flow disturbance and pressure loss 
that would not otherwise occur. (This is small.) 

3. The loss in the downstream piping caused by the 
presence of the valve. This additional effect is com- 
paratively large 

By experiment it is the sum total of these three ef 
fects that is measured as the fitting loss. Although 
mathematical formulas have been proposed for calcu 
lating these losses, most of the recognized values today 
are empirically obtained 


CALCULATING FITTING LOSSES: Basically there 

are two recognized methods for expressing the pressure 

drop in valves and fittings, although each one is based 

on the fundamental relationship of Fanning’s formula 
y2 


Loss in head K ip 
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where: 4 average flow velocity, ft./sec 
g = acceleration due to gravity, 32.2 ft./sec. 
K velocity head factor, experimentally de 
termined 
In the first method, the excess loss in pressure due to 
a valve or fitting is expressed as lost head in ft. of fluid 
The coefficient “K” is practically constant for any type 
of valve or fitting and is selected from the following 
table of approximate values 


Values of 'K" in Pressure Loss Calculations 


Valve or Fitting Value 


Globe valve (fully open) 10.0 
Angle valve (fully open) 50 
Swing check valve (fully open) 2.3 
Close return bend, screwed 2.0 
Standard tee, screwed 18 
Standard tee, welded 24 
Standard elbow, screwed 09 
Standard elbow, welded 3.1 
Medium sweep elbow 0.75 
Long sweep elbow 0.60 
45° elbow, screwed 0.42 
45° elbow, welded 0.21 
Gate valve (fully open) 0.20 
Va closed 1.2 
“% closed 5.8 
“% closed 24.0 
Sudden enlargement 
di/d 4 0.92 
dijd "“ 0.56 
di/d M% 0.19 
Ordinary entrance 0.5 
Sudden contraction 
did v4 0.4) 
d./d 0.43 
d./d “a 0.19 


A second method expresses the pressure loss due to 
fittings or valves as equivalent diameters of straight 
pipe. The relationship is expressed as 

L. nd 
where ‘ equivalent excess length of a fitting or 
valve, in feet 
number of equivalent pipe diameters 
empirically determined 
d == inside diameter of pipe, in feet 

This second method is an older one and not used as 
often as the more accepted “coefficient of resistance” 
method, which assumes the excess loss to be a direct 
function of the velocity head and independent of the 
friction coefficient 

More recent investigations suggest that perhaps the 
value of “K"’ may vary with the friction coefficient to 
some extent, especially for sharp radii and turns. But 
since there are so many variables encountered in the 
design of a piping system that cannot be accurately 
evaluated, it is not felt necessary to strive for extreme 
accuracy in this one phase of the calculations 

It is important to realize, however, that the above 
procedures apply primarily to turbulent flow, which is 
encountered in most industrial installations. Data on 
fitting losses in the laminar range are very meager, but 
even there the assumption of a constant velocity head 
is reasonable. In laminar flow, K is roughly four times 
as great as for turbulent flow for elbows and bends 
and up to 1% times as great for tees and valves 


For More Data, Turn the Page 


edid UI—SNOILDINLS3IY MOT4 





pcanes Clo n-Fil 


@ FLOW RESTRICTIONS for Valves and Fittings 





FLOW RESTRICTIONS—in Pipe 


Globe Valve, open - 


(6) 
Angle Valve, open (5.0) - 


Swing Check Valve, open (2.4) 
180° Close Saewed Ren 7 
Screwed Tee and 

90° Single-Mitre Elbow 


(1.15)- 


90° Standard Screwed —_—_—+- 
or 60° Single-Mitre Elbow 


t+] 


| Gate Valve 
Yq open 


w 
oOo 


| Ss) BES | 


Lo] 
oOo 


ij 
Equivalent Length of Straight Pipe (feet) 


90° Long-Sweep of ————— 
90° Double-Mitre Elbow 


Oo 


180° Welding Return —__— 
or 45° Screwed Elbow 


90° LR Welding Elbow ——— 


Nominal pipe size, std. weight (inches) 


Actual inside diameter, d (inches) 


w 


ae ht Bad | 


Lo] 


45° Welding Elbow (0.2) + te _ 





r 


=y 
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You, as an oilman, can wear two hats. One, of course, is doing 


your regular job. And the other? 

We aring that other hat simply means becoming a booster and sales- 
man for your oil industry in your community 

Some people don't understand how vital « ompetition is to our indus. 


try. Unfortunately. this usually leads to unfair criticism which, if un- 










checked, could bring government intervention and excessive regulation, 
None of us want that in our business! 

That's why every one of us should do whatever he can to show the 
public how our free and fully« om pe titive oil industry is best for everyone, 
llow can you help? lasily! First, take every chance you find to 
tell people the truth about any rumors or issues that concern our 
industry. 

Second, make use of the materials supplied by the Oil Industry Infor- 


mation Committee. For instance, the OITC has many informative and 













entertaining movies which are offered without charge. Why not arrange 
to have one of them shown at your local clubs or schools or anywhere 
you might find an audience. You'll find. as other oilmen have, that 
doing this not only helps you and your industry, but also gives you a 


great deal of pe rsonal satisfaction 


Mail this coupon today and we'll let you know how you can 
he Ip make sure the public knows the truth about the industry in which 


you make your living 


ee ee 


Oil Industry Information Committee 
50 West 50th Street 
New York 20, N. Y. 


1 ready to put or that second hat! Please send me information about OM 





] wet ‘ my area and wil an hely 
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To obtain more dat n advertised odue f 111 


Why the FIRST COST is the LAST COST 
with HILLS-McCANNA METERING PUMPS 


“U" type pump with mechanical 
reciprocating drive 


“K"’ type pump with 
hydraulic drive. 


HILLS-McCANNA dependability pays off in lower maintenance 
... longer life... greater accuracy... cost-saving versatility 


Maintenance reports from the leaders in many you'll find Hills-McCanna pumps mighty easy 
different industries prove the low-cost operation to install. 
of Hills-McCanna metering and proportioning 


pany tell why these pumps are specified small volume flows with great accuracy, you'll 

~ installations requiring the finest opupment want to consider the “U” type pump—available 
art replacement is remarkably low ber ause in 1, 2, 3 and 4 feed units. The “K” type pump 

there are few points of wear Routine mainte also available in 1, 2. 3 or 4 feed unite—will 

nance is simple and economical thanks to meet your larger flow requirements 

special Hills-McCanna features, such as sepa 


rate interchangeable check valves and easy, pre 


If you must continuously meter or proportion 


Hills-McCanna can furnish a pump to meet 


cise stroke adjustment (even while in operation every type of installation . . . with a wide « ey 
when desired). Working parts are completely of corrosion, wear and abrasion-resistant liquic 
enclosed to keep them dirt-free. All U Type ends ...in capacities and pressures for every 


pump bodies are interchangeable in the housing need 
for quick convertibility. Straight reciprocal Write for full facts now. You'll be dollars ahead 
drive eliminates bushing replacement. And, tomorrow by investigating today! 


A dependable NEW HEART to put NEW LIFE into your chemical metering system! 
¥ * * 
HILLS-McCANNA COMPANY 
3025 N. Western Avenue, Chicago 18, lilinois 


metering and proportioning pumps 


FORCE FEED LUBRICATORS + DIAPHRAGM VALVES 


also manufacturers of 
MAGNESIUM ALLOY SAND CASTINGS 
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William M. Holaday, 
of new product planning for 
Mobil Oil Co 


Assistant Secretary of Defense for 


coordinator 
Socony 
has become Deputy 
Re 
Development and is on 
leave from Socony Mobil 

Manager of Socony’s East St. Louts 
lll., refinery. Oliver C. Johnson, 
been appointed assistant general mana 


search and 


has 


ger of the manufacturing department 
in New York 
at East St. Louis by Harry 
formerly the 


He has been succeeded 
A. Lutz, 
assistant to refinery 
manage! 

Ray R. Irwin, area manager of re 
fineries, pipelines and crude supply 
with headquarters in Kansas City, has 


retired. He was in the oil industry for 


years and was at one time 


president of the White Eagle Oil Corp 
that 


some 46 


until firm purchased by 


Socony 


was 


Howard F. Thompson has been pro 
moted to resident engineer of Sinclair's 
Marcus Hook, Pa He 
ceeds John C, Weber, who is retiring 

after 32 


the 


refinery suc 
years 
with com 
pany 

Thompson be 
chief in 
1942 


technician 


came 
spector in 
chiet 

in 1945 


erating 


and op 


superin 
tendent in 1952 
Weber joined Sin 
1924 asa 
This 
during con 
Marcus Hook refinery 
later he wa 


clair in 
Mr. Thompson drattsman 
was 
struction of the 
A year 
all engineering at the plant 
Dr. William P. Hettinger, Jr., has 
been appointed director of the cata 
Sinclair Research 
Harvey Ill He 


‘ 
1950 as a re 


put in charge of 


lysis division of 
l aboratories 
the 
search 


later 


began 
with company in 
the 


ection 


chemist in division and 


became its leader in of 
Lriithic chemistry 

E. C. Cyr, research and development 
engineer in perchloroethylene manu 
it Dow Chemical Co.'s Hous 


plant 


facture 
been 


He 


ton has promoted lo 


planning engineer has been with 


Dow since 195] 
Bunn, 
natural gasoline department of Phillips 
Petroleum Co 

wly created 
staff as 
Bunn’'s 


George P. manager of the 


has been given the 


position of executive 


istant on natural gas liquids 


old post, which he has held 
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since to G. W. 
McCullough, who moves from chau 
man ol 
mittee 


1930, has been given 
the Phillips operating com 
McCullough has also been 

vice-president since 1953 

The new operating commitice chat 

M. Houchin, who was gen 
eral superintendent of the production 
department. Harry Fair, 


the post of vice-chairman of the oper 


man is J. 


who retain 


ating committee, has been given the 


new responsibility of chairman of the 


product and process committee 


Mr. Russell Mr. Loosli 


been 


George W. Russell ha 


moted to 


pro 
A rnc I 
s industrial chem! 


general manager of 
ican Cyanamid Co 
cals division. His former post, assistant 
been 


general manager, has 


Alden R. Loosli, 
general manager of the fine chemical 
division 

Gen. 
the 


wiven to 


who was assistant 


McAuliffe 
head 
and 
He has retired from the U.S 
Army and will begin his new post on 
May | 
with operating and research divi 


Anthony C. 


join company to the newl 


created engineering construction 


division 


The division has equal statu 
hon 
Cyanamid, and, in hi 
McAuliffe will be 
president of its engineering subsidias 

the 


of American 


new post, General 


Chemical Construction ( 


A. H. Hayes, general 
of the Standard Oil Co 
refinery at Whiting, ha 
title of 
ger at the refinery 

At the Wood River, III 
Dr. F. H. Blunck has 


from 


uperinten 
(Ind.) 


been given 


dent 


the new scnior assistant mana 
refiner 

been promoted 
general superintendent to the 


new position of manager of the unit 
division, in the Chicago 


the 


operations 


general office of manufacturing 
department 

L. H. Butterworth, 
eral superintendent at the ¢ 
Wyo 
Wood 


sistant 


formerly gen 
aspel 
has been transferred to 


title of a 


refinery 
River 
manager 

In Standard’s 
Samuel Kahn 


with the new 


research department 


has been appointed 


patent advisor at Whiting. Dr. W. 5. G. 
Cudmore group 


leader at 


named 


ND 


j 
yveen 


M indan 


has 
the labora 
tory 

Herman L, 


manager ol 


has been mack 


Bovle 
the newly 


He is 


employee 


company Ss 
created organization department 
succeeded is director ofl 
known as indus 


J. Howell Turner. 


relations (formerly 


trial relations) by 
Robert Fk. Maescher has 
pointed assistant to the superintendent 
lor 
with the 


been ap 


of General Petroleum 
refinery. He has 


1938 


Corp. s 
mee been 
ompany since 

A new section le 
Paul M. Wilkins, 
General Petroleum since 


Robert W. Wiese ha 


refinery. He 


wider at Lorrance ts 


has been with 


1946 


been made job 


who 


engineer at the joined the 


company tn 1946 and tor the past two 


ears has been with an affiliated com 


J. Anderson, formerly general 


crude and coking 
department of Standard Oil Co, (Ind.) 
Suvar Creek Mo has 
Commonwealth Oil 
Ponce, Puerto Rico 
19 He work 


tendent at the 


foreman of the 
been with 
Refining Co, in 
the fall of 


supernn 


Sines 
pro css 
Ponce refinery 

Bill 
department manager, | 
at Shell Chemical ¢ 
plant ha he 


Cummings, formerly assistant 
department 

Houston 
manager of the 
Shell Point 


L. L. Baldwin, 


pecial assign 


orp 
aor 
immonta department at 

Cumming uccecd 
who is in Europe on 
ment 

R. bk. Costett h 
ver of the 
Martinez chemical 
1. B. Wilson, 
to the 
ch 


been made mana 


hippin department at the 
plant, replacing 
vho ha ferred 


Shell 


neen tran 
hipping iftment il 


Houston plant 


mical 


Nilon H. Prater ha 


“af he mi 


been employed 
il engineer in the proce 
m department of the Chemstrand 

Decatur Ala 
Previousl he Via with 


he idqu irter 
M i mols i 


um C.« 


named 
pre and chief 
Continental Oil Co. He 


ha erved on 


Serge B. Jurenev ha 


assistant to the ident 
economist for 
Various cconomnl 
ommittec ol 
Mid Con 


ation 


financial ind planning 
the API IPAA incl the 
tinent Oil & Gra Asso 
Paul Bermingham has been 


i director and ppointed gener 








You Get Even, No Glare 


LOW COST LIGHTING 


for Gages, Rotameters,etc. 


with JERGUSON 










Explosion-Proof 
GAGE ILLUMINATORS 
~ 
> 


UNDERWRITERS’ 
LABORATORIES 
APPROVED 


Single Section Jereuson 
Iuminetor dlustrated 
(al made in double section) 


yo get even, no glare, Low 
Cost Lighting with Jerguson 
the improved il 
luminators that are unexcelled for 
pages They give 
you ideal illumination with safety 

and make possible faster, easier, 
accurate reading 


Illuminators 


rotameters, ct 


Illuminators use the 
principle of solid wedge lighting to 
give you clear, even lighting, with 
out bright spots. Light flows through 
the plastic wedge and is reflected 
A single bulb gives you 
better illumination at a cost so low 
that savings quickly pay for the 
illuminator 


Je rguson 


evenly 


Jerguson Illuminators are ap 


proved by Underwriters’ Labora 
tories and are built in accordance 
with their Standard for Electric 
Lighting Fixtures for use in hazard 
ous locations for Class 1, Group Db 
Services, Made in a variety of sizes; 
also available in a non-explosion 
proof model. 


Investigate Today. Write for Data 


Unit on Jerguson Uluminators 


Gages and Valoes for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Felleway, Somerville 45, Mass. 

\ Offices in Majer Cities 


Jerqueon Tress Goge & Valve Co., Lid., London, Eng. 
Pétrole Service, Paris, France 





Personals 














sel of General Petroleum Corp. James 
A. Grace has been named secretary 
Bermingham and Grace succeed Don 
W. Woods, who recently retired after 
40 years of service 


Dr. Rush F. McCleary has been ap 
pointed general manager of Jefferson 
Chemical Co.’s research and develop 
ment department. He comes to Jeffer 
son from The Texas Co., where he 
worked for 16 years. His last post with 
Texaco was a supervisor of chemical 
research 


Kenneth G. Mackenzie, formerly 
with The Texas Co. and now a private 
consultant, was cited recently by the 
American Standards Association for 
his work towards the establishment of 
American standards. He is a member 
of the Standards Council of the ASA, 
serving as a 
American 


representative of the 
Society for Testing Ma 
terials, of which he is past president 
and an honorary member 


John S. Pfarr, vice-president and 
director of Leonard Refineries, Inc 
has been named administrative head 
of the manufacturing department. T. 
J. Williams will Roosevelt 
Oil & Refining Division. Everett 
Thompson will direct Mid-West Re 
Robert Pollard wil! 
Refineries 


manage 


fineries Division 
be in charge of Leonard 
Division 


Edward J. Nopper has been ap 
pointed chief electrical engineer for 
Sun Oil Co.'s manufacturing depart 
ment. He has supervision of the elec 
trical distribution 
company’s three refineries 


systems at the 


Eugene Holman, chairman of the 
board of Standard Oil Co. (N.J.), has 
been elected 1956 chairman of the 
Commerce Department's Business Ad- 
visory Council. He succeeds Harold 
Boeschenstein 


Elwood G. Glass, Jr., has been 
named coordinator of recruitment for 
Standard Oil Co. (Ohio), with his 
headquarters in Cleveland. For the 
past 16 years he has held various posi 
tions in manufacturing. 

Robert S. Kestner is now a group 
engineer in the construction section of 
the manufacturing department at 
Cleveland. Kestner began with the 
Sohio Pipe Line Co. in 1947 

Doctors Donald C, Emrick, Wilfred 
B. Howsmon, and James D. Idol have 
jorned the chemical and physical re 
search division in Cleveland. Emrick 
will work on mobile power oils and 
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industrial products project How 


mon has been assigned to basic rr 
search. Idol will work on petrochem 
icals and microballoons in the research 


division 


H. A. W. Kidd ha mn made as 
Magnolia 


natural aS 


sistant to the manager of 
Petroleum Co 
ment. For the past three years 


depart 
Kidd 
has been assistant to the director of 
Socony Mobil laboratori with head 
quarters in New York. Before that 
time he spent nine years at Magnolia’s 
field research laboratories in Dallas 





Mr. Waltermire Mr. Ryan 


Frank Waltermire, head of the sup 
ply and distribution department at 
Esso Standard Oil Co.'s Bayway re 
finery has been assigned to th 
refining coordination division of the 
manufacturing department, with of 
fices in New York. His post at Baywa\ 
has been taken by Barney Ryan, who 
was head of the economics and design 
division in the technical department 
This job has now been assumed by 


Ed Gangluff, head of th 


section in the division 


planning 


A new post as assistant head of sup 
ply and distribution ts being filled by 
Frank Walsh, former economics an 
alyst for the East Coast Manufactur 
ing Division 
head of the 
planning section has been given to 
Jack Bell, and Hank Smithers has 
placed Bell as group head in project 
engineering. Bill Sparks has taken 
Smithers’ post of region supervisor in 


Gangluff’s old post as 


the mechanical department's maint 


nance division, leaving his job of gen 
eral foreman of the welding depart 
ment to Pete Buckley. 

In the technical service division 
Ed Juterbock has moved from the post 
of assistant division manager to the 
newly created job of assistant head of 
the Bayway technical department. His 
former position has been assumed b 
Jack Gardner, section head of the 
division's economics 

Herb Minich has joined the tech 
nical service division He has been 
replaced as additives department head 
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For thermafor 
catalytic cracking units 
Stainless Steel 

resists 860° F., 

15 psig oil vapors 


~< 


Se 


hos 
ao 


a 


a | 


- es) 
ff ' 


y 


: 


So 
eat 





How different refineries would be linings are also made from Staink 
without Stainle Steel! And how Steel, ‘The 
much more they would cost to op duce the 

rate! Almost every time you find a fines 


e are decisive steps to re 
continuing high cost of re 
plant corrosion 
high temperature COrrosi ve itua When buying Stainle Steel, re 
tion, you find lots of Staink Steel nember that | nited 

In the unit shown here, the reactor flers the widest range of sizes, grade 
chamber is lined with type 410 ind pes. Selection is easy, and you 
Stainless. Reactor internals, bubble im te ure of service-tested USS 
caps and trays and various vessel qualit 


State Steel 


JMITED STATES STEEL CORPORATION, PITTSBURGH AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


OLUMBIA-GENEVA STEEL DIV OW, SAN FRANCISCO WATIOWAL TUBE DIVISION, F »BURGH 
TEMWESSEE COAL & IRON DIV NM FAIRFIELD, ALA 


UNITED STATES STEEL SUPPLY Di¥ MW WAREHOUSE DISTRIGUTORS 


USS STAINLESS STEEL 





SHEETS . SsTRip PLATES PIPE TUBES WIRE 
BARS : BILLETS SPECIAL SECTIONS 
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if Your 


Government 


Contract coos 


eee OF Your 
Regular Product Requires 


MANUALS 


@ OPERATION 

@ SERVICE 

@ OVERHAUL 

@ PARTS CATALOG 
@ TRAINING 


their prox 

»perati 

I ist be provided 
Te rir i Writ I 
an do the r 
etticiently 


ettectively 


writing skil! 


keynotes of 


Write or Phone 


| TECHNICAL WRITING SERVICE 

| McGraw-Hill Book Company, Inc. 
330 West 42nd Street 
New York 36, New York 


Tel: LOngacre 4-3000 
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by Jim Fennell, formerly head of the 
technical products lab. This post ha 
been taken by Roly Clark, and Phil 
lhomas has succeeded him as head of 
that lab's experimental group 


Ernest Jacobsen has taken over the 
job of supervising engineer in Esso 
Research and Engineering Co.’s pro 
curement section succeeding Fred 
Eberle, who is completing a special 
assignment before his retirement next 
October 

Jacobsen’s job, assistant supervising 
engineer in the section, has been given 
to Frank Martin, formerly group head 
in the mechanical engineering section 
of design 

Woody Brown has been named a 
section head in the petroleum develop 
ment division. He succeeds Ed Gor- 
nowski, who recently became the div 


sion’s assistant director 


E. J. Fox, assistant works manager 
of Carbide and Carbon Chemicals Co 
has been made a vice-president in 
new division of the parent Union Car 
bide and Carbon Corp. The division 
is the Union Carbide Development Co 
and its responsibilities include long 
term corporate planning and evalua 
tion of new business opportunities 

Fox has been with Union Carbide 
since 1930. From 19 to 1955 he 
was superintendent of the Chemical 
Co.'s Texas City pl int He became 
assistant works manager in 1955 

Other vice-president n the m 
company are R. E,. Cornwell and J. J. 
Murphy. Birny Mason, Jr., secretary 
of Union Carbide, is president 


Preston D. Phillips, Jr., chief engi 
neer at Humble Oil & Refining Co 
Baytown refinery, has been made 
sistant general superintendent. Frank 
QO. Stivers, assistant chief engineer 
has succeeded Phillip: 

In research and development, J. H. 
Karchmer has been promoted to re 
search specialist. S. O. Brady has been 
made senior research he mical eng 
neer 

M. F. Jennings has been named gen 
eral foreman of the boilermaker-black 
smith-sheet metal department in the 
refinery 


George S. Lambert has been named 
director of the plant personnel divi 
sion of the Atlantic Refining Co. He 
is responsible for personnel activities 
at Atlantic’s Philadelphia and Atreco 
refineries, the research and develop 
ment department in Philadelphia, and 
the marine and other special tran 
portation employe group 
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Jordan Enters Chem Consulting 


W. Alec Jordan, formerly editor-in 
hief of McGraw-Hill Publishing Co.'s 
Chemical Week, has entered practice 
is a Chemical business consultant. His 
offices are if 70 Park Ave New 
York 

Prior to entering the editorial field 
Mr. Jordan had extensive experience 
in technical service and chemical sales 
management. He will specialize in 
market development, product promo 
tion and related chemical business 
problems 


Tenamene Now in Tank Car Lots 


lenamene 2, a gasoline gum inhibi 

ma now be shipped to refiners in 
tank car quantities, according to East 
man Chemical Products. Until now 
hipment in drums was the only meth 
od considered both safe and likely not 

flect the quality of the phenylen 
diamine type additive 
Development of a special tank car 
ind unloading station by Eastman en 
rineers has solved the problem and 


permits delivery in the more economi 
’ . ONE MILLION of 1) f } been turned out at 
il tank car quantity : ‘ 

the Houdry Proc or} ilsboro, N« ) Jar Dart 


general man 
iger of the chen 


of manufacturing 


The new unloading stem actually 


has three versions, which give greater center, present | ident of the compan 
onvenience to customers with varying 





plant situations 





of Branson Instruments, In¢ and mental agencies, especially in securing 
treasurer, Jack Welch, general man clear and realistic rulings from 
The new and rapidly growing field ager, machine tool division, of th bodies as the 


of ultrasonics will be represented by Sheffield Corp Commission 


Ultrasonics Group Formed such 


Federal Communications 


the recently formed Ultrasonic Manu The interests of the organization 
facturers Association. Officers for the will be furthered by (1) the dissemi 
first term are as follows: president nation of information about ultrasoni 
W. ¢ Pothofl, vice president ot Aero equipment and application (2) pro ( D. Haxby Vie president of Rust 


y o ¢ : hee . 
t< Inc VICE president Stanley motion of new applications (3) idop Engineering 0 ha wen elected 


Constructors Elect New Officers 


Rich, technical director and vice tion of ethical practices in sales, pul 1956 president of the National Con 
of General Ultrasonics Co licity and advertising, and (4) aid to tructor Association. Hi succeed 
Norman Branson, president) members in their dealings with govern lr. C. Williams, president of Stone & 

Webster Engineering Corp 

Carl B. Whyte president of Procon 
was clected vice pre ident of the 
ociation. New members of the ex 
cutive committee are Paul S. Klick 

Ir Foster-Wheeler Corp Cy tl Sey 

bold, Chemical Construction Corp 


ind H. A. Denn Koppei Co 





Rockwell Buys Metal Firm 


Rockwell Manufacturing Co. ha 
purchased the Locomotive Finished 
Materials Co it Atchison, Kan 
plant with the largest steel found 
ind machining ftacilitu We 


Missi Ippi River 
SELAS CORP. j i llad nh in: Dresher Rk Ihe 84-year-old firm is the 
nd manufactu ; < 


ne O1 Pe Ou , i oe Rockwell acquisition since th 
at te eae cna am a ; hase of Delta Manufacturing Co 
ears a LEM Co., as it on 
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known, casts, machines, and assembles versity of Missouri, where he obtained Chicago Bridge & Iron Co., Jones & 
equipment for the petroleum, railroad a B.S. degree in chemical engineering Laughlin Co., and several military de 
machine tool, mining, power and other His home is in Gladwyne, Pa partments of the U.S. Government 


industries Mr. Pitcher was construction man 


The acquisition will bring Rock ager of M. W. Kellogg Co. before the 
well’s volume of sales in 1956 to more , went to Graver Construction Co. He 
than $105 million and will add about has had more than 20 years experi 
1000 employees to the company’s pay , & ence in building industrial plants 
roll. LPM Co. will be operated by its throughout the U.S 
present management as a major divi 
sion of Rockwell New Additives Group at Du Pont 

A new additive sales group has been 
Klein Becomes Catalytic V-P ' ; fn 
ormed in Du Pont Co.'s Petroleum 

George F. Klein, Jr., has been ap Chemicals Division. Personnel have 


pointed vice-president in charge of en been seleted largely from the com 


Mr. Springer 
gineering and elected to the board of apes Mr. Pitcher pany’s petroleum 


directors of Catalytic Construction Co laboratory staff 
Mr. Klein has been chief enginee: Graver Promotes Two J. J. Mikit 


since September, 1955, prior to which rhe new post of director of research 
he was manager of the process engi and development at Graver Tank & . manager of the 
neering department. Before joining Manufacturing Co. has been given to , idditi 


who will be sak 


ves group 
Catalytic, he was chief engineer of Charles W. Springer, vice-president of was director i 
Spencer Chemical Co. and held super the firm and for some years head of the lab. This post 
visory positions with the National Ani eastern sales will be taken by 
line Division of Allied Chemical & H. ©. Pitcher has been named gen Dr. B. M. Sturgis 
Dye Corp. and Hercules Powder Co eral manager of Graver Construction formerly assistant 
He also served as chief engineer of the Co., subsidiary of Graver Tank director. New 
Refinery Engineering Co Before joining Graver, Mr. Springer sistant directors 


Mr. Klein is a graduate of the Uni was with Draper Manufacturing Co Mr. Mikite ire R. O. Bender 


as 





FOR EFFICIENT FILTER OPERATION E Me N S$ T 


Switch to 


ANTHRAFILT]||  cactormon 


Trade Mark Reg. U.S. Pat. OF 


“the modern filter medium” 


USED BY MANY LEADING 
OIL COMPANIES FOR: 


Filtration of Water for Repressure Pumping. 
Filtration of Sanitary and Cooling Water Tenates. 
Filtration of Spent Doctor and Process Wash Waters. FIG. 8 
Boller Feed Water Supplies. sg 
Removal of Oily Condensates. ° IRON 
Prevention of Pollution by Refinery Wastes. 


SHIPMENTS 


FROM STOCK 


* connections 


r 34 





FIG 85° 
STAINLESS 





ANTHRAFPILT can be used in any filter requiring a filter media 
Get the benefit of higher rates, longer runs and lower backwash 
requirements, along with a better quality of filter effluent 


with '2" 








ANTHRAFPILT, being essentially a pure carbon, is not affected 


by acid or alkaline solutions 


Additional Information, Recommendations 


and Quotations Furnished on Request By 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696—822 E. 8th St., Erie, Pa. Send for Catalog 


i cite £0 eur cop Phone Livingston 6-1400 
Representing ANTHRACI UIPMEN ORP. 

Anthracite Institute Bidg., Wilkes-Barre, Pa. ERNST WATER COLUMN G GAGE CO. 
LIVINGSTON, N. J 
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RELIABLE FLUID MIXING in PROCESSING 
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Eastern's Mixers are 
the needs of today’s chemical and in- 
dustrial processes. Many types are avail- 
satisfy all conditions of fluid 
und tank sizes. Selection 
may be made from a wide range of 
horsepower, speed, and construction 
materials. Motors with various voltage 
ratings and enclosures are also furnished 


PORTABLE MIXERS 

Series H at 1725 R.P.M., Series S at 1125 
R.P.M., and Series G at 420 R.P.M. are 

in motor ratings from 1/20 to 

Also available are special speeds, 
speeds, as well as air driven 


designed to meet 


able to 


consistencies 


available 
5 HP 

variable 
models 


TOP AMD SIDE ENTERING 


Series A, heavy duty for large 
tanks, are available in side entering units 


extra 


PRoct 


SSING, April 


aay 


+ 
7 


o 
: 
++ 


v 
Sludge 
to Waste 


bo— 


> a oe on | 





u u 
4 








FILTER 
PRESS 





only within a range of 5-40 H.P. with 
standard speeds of 280, 420, and 1150 
R.P.M 


Series C, for average tank capacities, are 
available in sizes of “% to 10 H.P. at 
these standard speeds: 1725 R.P.M. (up 
to 5 H.P.); 1140 R.P.M (up to 10 H.P.); 
420 R.P.M. (up to 7% H.P.); 280 R.P.M 
(up to 5 H.P.). Available in both hori 
zontal and vertical models 


Eastern's Top and Bottom Entering Tur 
bine Mixers find particular application 
where liquid blending requires gentle, yet 
thorough agitation 


Models are available in sizes from “ to 
40 H.P. Standard speeds are 56, 68, 84 
100, 125, 155 R.P.M 


For 3 bulletins 
covering Eastern 
Mixers, request 


Catalog 


Ea INDUSTRIES, INC. 


Ly Mixer Division 
Regent St., 
Norwalk, Conn. 


Series 29 
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Now you get 


Double-ae ion cleaning 
Double-trouble jobs 


with 
OAKITE 
COMPOUND No. 85 


Those tough soils built up on refinery 
equipment are doubly tough to clean — a 
solvent is needed for removing carbon 
deposits, and then an acidic cleaner for 
iron oxides and sulphides. 

Now, with new Oakite Compound No. 85, 
you can do both jobs at the same time 
remove carbon and iron oxides and sul 
phides in a single cleaning operation on 
absorbers, debutanizers, de-ethanizers, 
feed stock pre-heaters, heat exchangers, 
stabilizers. And O.C. 85 has these extra 


advantages: 
® Fost soil penetration 
@ Does not attack steel 
@ Long-lasting solution 
® Rinses freely 
® Sofer than raw acids 


Ask your local Oakite Technical Service 





Representative to show you how Oakite 
Compound No. 85 can save you consider 
able off-stream time. Or write for Bulletin 
F3751 to Oakite Products, Inc., 50D 
Rector Street, New York 6, N. Y. 


OAKITE 


e Addres Oakite 


Technical Service Representatives in 


Principol Cities of U. S. and Coneda 


Suppliers 





in charge of technical service, and R 
H. Blake, product evaluation 

Mr. Mikita will have as his assistant 
W. W. Wingate, formerly in the divi 
sion’s product development group 
Manager for additives in the eastern 
region, with New York as his head 
quarters, will be W. E. Bettoney, who 
leaves the petroleum lab as assistant 
director 

Additives manager for the central 
region will be N. D. Lawson, who ha 
been head of the lab’s fuels and lubri 
cants section. He will work out of Chi 
cago. J. B. Malin will take the same 
post in the western region, where h 


has been regional laboratory manager 


Kern Forms Consulting Firm 


PD. Q. Kern Associates ts a new con 
sulting firm specializing in the design 
engineering and marketing of thermal 

process compo 

nents. Formed by 
Dy Donald Q 
Kern, the organi 
zation has tts main 
office at 7016 Eu 
clid Ave., Cleve 
land, and branches 
in New York and 
Washington, D.C 
Ihe associates 
a are five men in the 
fields of distilla 


tion, high pressure 


Dr. Kern 


techniques, nuclear engineering, heat 


transfer, and thermodynamics 


Dates for Ansul Fire Classes 


Ihe annual fire-fighting school given 
by the Ansul Chemical Co. at Mari 
nette, Wis., has scheduled the follow 
ing sessions 

May 21-23; June 4-6, 11-13, 18-20 
1597 

July 9-11, 16-18, 23-25; July 30 to 
August | 

August 20-22, 27-29; September 17 
19, 24-26; and October 8-10 

Classes are limited to 25 persons 
Instruction is given in fighting flam 
mable liquid and propane gas fires of 
all sizes and types and vith the latest 
hand wheeled and tationary equi 
ment 


Personnel Changes 

Houdry Process Corp...Henry D 
Noll, formerly director of engineering 
to director of foreign operations for 


the process and chemical d ion 


Pfaudiler Co.— Alton | 
sistant general sales m 
N Fox, Jr to Rochester 


manager, succeeding Gr 
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IF YOU ARE 
CONCERNED WITH 
HIGH OCTANE OPERATIONS 


BAKER 


Y Cararysrs 


INVESTIGATE THE 
EXTRA EFFICIENCY OF 
Sinclair-BAKER RD 150 


BAKER’S RD 150 Regenerative Platinum 
Catalyst is a joint development of Baker & 
Company, Inc. and Sinclair Research 
Laboratories. This peak-production catalyst 
is now used with marked advantage by such 
companies as Sinclair, Socony and Pure Oil. 


REGENERATES IN SITU...! 
RD 150 provides high initial efficiency plus 
unique -itestetebe fonures BD she ny Upon request, a Baker representative will be glad to con- 
sures greater yields at high ectene levels sult with you and to furnish detailed information and 
exceptionally long periods of operation, recommendations, 
PLUS additional economy made possible by 
regeneration in situ! We are quite confident 
that the full story of Baker’s RD 150 will 
be intensely interesting to you. 
You can also be relieved by delivery and 


service problems. Modern Baker plants are &2 COMPANY, /NC. 


geared for large-scale manufacture and re 


fining for recovery of platinum from a Vi VAAWAY 
platinum catalyst. 


73793 ASTOR SOVTRESCT « B&Ewakse. Ww. F. 
(ENCELHARD INDUSTRIES ) 
THE H U B O F PLATIN UM METALS RESEARCH 
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..- Don't overlook Ow 
this speedier B 


Power Drive 


that takes the work out of 
pipe threading, cutting, reaming... 


ii 400A 
with wrenchless SP/FI CHULA 


Lots of ready power turns pipe, conduit or rod for your hand threaders, 


cutters, reamers—even up to 12” geared tools with drive shaft. New 

Speed Chuck opens and closes easily, guaranteed to grip tight forward, 
reverse; jaws have replaceable insert teeth for 
longer life. Light, compact, portable — built 
for years of service. Bench, stand and wheel- 
stand models. See and try the 400A — at your 
Supply House! 


"Threaded Pipe —it's Tight —it's Best — Costs Less" 


Pitan 504 
quick-opening 
threader for power 
drive use —self- 
contained dies for 
1 te 2” pipe or 
conduit. 


The Ridge Tool Company «Elyria, Ohio, U.S.A. 


(To obtain more data on advertised products see page 142) 
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Silver to field sales engineer replacing 
Fox in the Rochester-Niagara Fron 
tier district 


Vitro Corp. of America—Frank B 
Jewett, Jr., has been made a vice-pres 
ident and member of the board of di 
rectors. He comes to Vitro from Gen 
eral Mills, Inc., where he has been 
largely in research and development 


Blaw-Knox Co.—Donald W. Beery 
to manager of the low temperature and 
synthetic fuels department, Chemical 
Plants Division 


Selas Corp. of America—Frank R 
Brown to works manager: Ernst A 
Siemssen to superintendent of erection 


Clark Bros.—-William E. Dobbins to 
central regional sales manager, coordi 
nating the activities of the Houston 
Tulsa and Chicago offices 


Rockwell Mfg. Co.—-Thomas O 
Carson, formerly manager of distribu 
tor sales and assistant product man 
ager of Nordstrom valves, to district 
sales manager of the Pittsburgh offices 
C. B. Goff, Jr., and A. J. Komich to 
assistant product managers, respective 
ly, of Nordstrom valves and petroleum 
meters. All are in Rockwell's Meter 
and Valve Division 


Consolidated Electrodynamics Corp. 

Gerald P. Foster to chief, services 
section, systems division, with respon 
sibility for the division’s engineering 
services and administrative and fiscal 
planning; John P. Moffat, Jr., to as 
sistant director of quality control 
Francis T. Greenup to assistant chief 
product engineer, while continuing his 
direct supervision of the engineering 
design section; David J. Fraade to 
sales specialist in the field of process 
control instrumentation 


Beckman Instruments——Lee Cahn 
from chief project engineer, to product 
line supervisor for infrared spectro 
photometers; Phil Evans to sales engi 
neer of these instruments; Edwin A 
Houser, from instrument and applica 
tion engineer for Phillips Petroleum 
Co., to the application engineering 
staff 


Lunkenheimer Co.— ollie C. Ven 
able to sales representative with head 
quarters in Houston 


CDC Control Service— Alfred Krice 
to procurement engineer of this firm 
of automation specialists. He has been 
with Catalytic Construction Co. and 
Socony Mobil Oil Co 
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1,035 tons/day from 


seven {Wi plants 


This Tonnage capacity is a measure of experience that can be a valued 





asset to prospective ammonia producers anywhere in the world. 


Seven modern synthesis plants, ¢ ompleted or under construction 
by Foster Wheeler — total capacity, 1035 tons of anhydrous ammonia 


per day! 


Foster Wheeler's specialized know-how embraces all phases of 
process and equipment design, fabrication and erection. For complete 
information, write for Bulletin 0-54-1. Foster Wheeler Corporation, 


165 Broadway, New York 6, N.Y. 


_ Designed and engineered by 
our Paris office, this ammonia plant 
at Cubatao, Brazil, is being erected 
by 100 per cent Brazilian labor. lt 
is a typical example of the flexibility 
and world-wide coverage of Foster 
Wheeler's engineering and construc 


tion services 


FOSTER WHEELER. 


NEW YORK «+ LONDON « PARIS « ST. CATHARINES, ONT 
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CANADIAN COMMITTEE for the Twenty-First Mid-Year Meeting 
Division of Refining — American Petroleum Institute 
1425 Mountain Street — Montreal 25, Quebec 


4, ¢,. Famot HARSON Chairman 
Met oll Fromtenae Oil Ce lid 


H. B. Baste 


Met oll Fromenae Oil Co, Lad 


B. Baounset To All Refining Members of the Petroleum Industry: 


Imperial Oi Limited 


























Dp. L. Cameweu BIENVENUE A MONTREAL AU MOIS DE MAI! 

The Hritich American Oil Co Lad 
(,. Davison 

hell Ol Company Led If your French is still a little rusty, don't worry. When 
¥ J. Himeuny you come to Montreal for the mid-year meeting of the A.! ole 
Canadian Oil Companies Lid Division of Hefining, you will find that no matter what language 
CiM you speak it will certainly be a case of "French without tears," 
, ACPHERSON 

Imperial Oil Limited as the saying goes. 


W. Hawoww Rea 


(anadian Oil Companies Lid 


In fact, as an articig on Montreal in this issue of 
Petroleum Processing (pp. 70 and 71) tells you, & visit to 


Ves. Monet Sessa Montreal has the Gallic charm of a stay in Paris itself. 

Imperial Oil Limited 

}. P. Tenet Your Canadian hosts are looking forward to making this one 
Phe Britieh American Oil Co, Lid of the outstanding mid-year meetings in the history of the 

VO. WaLKuine A.P.I. As the first meeting outside the U.S. in A.P.1. history, 
Shell Oi Company Lid 4t has been a happy international challenge to us. We are 

planning on visitors having the best possible time, both in ana 


K. A. Wee » 
out of sessions. 


( anadian Oi Companies Lid 


j. HW. Yooom 


\ ' 4 Hout th ) sm = g detail 
Fhe Seitich Americon O40 Co, Lad We won't say anything about the prog because detai 


it appeared in the March Petroleum Processing - exce} t that it 
promises to have the breadth and depth to do the best possibie 
job of keeping you up-to-date on tne world's most exciting 
industry. 


r 


We won't say anything about the special program for the 
ladies, except that Montreal is famed for its shops anc pe ints 
of interest. 


We won't say anything about unique Montreal as a major 
petroleum processing centre - already you have reac at out that, 
{ncluding an article in this magazine just last month - except 
to invite you to drop around and see those canadian plants. 


We do say that if you have any doubts about coming up next 
1-17, forget them right now. If you can say "Oui, oui!" your 
French is good enough. Your Canadian committee will look after 
the rest. 

Sincerely, 
/ FA 7 “fs 
Sa A ge 


A. G. Farquha‘son, synairmer 


AGF : wb 


Te if ‘ ere Guid ¢« ae € ‘ / 
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Petroleum Sessions 


rEYHE Div Petroleum Chem 
| stry will offer a full program at 
National meeting of the 
il Society Apr. 8-13 
other divisions offer 
refiners. Ses 
Statler Hilton 


Paper s sponsors d 


sion ol 


the Dallas 
American ¢ 
In addition 


hem 
will 
interest to 
held at tl 

Hotels 


sion are as 


mposia 
ill be 

Dallas 
the div 


ind 


tollows 


Smith 
Marlex 


MEETINGS 


in Petroleum 
x ctic Studies Part 
ty t ) l K Beach 


atili ind 
Shew iker 


) 
i Petroleum 


ot 
. & © 


ont iphy 


Porphyri ga ! ultion and 


| 

rht f Ba 
Here are 

interest to the 

vill 
mecting 

Recent 


Exchange 


symposia of particular 
petroleum refiner that 
also be presented during the 
Developments in the Use 
of lon Experiments as a 
Means of Separating Substances 
Literature of Combustion of Petro 
icum (two sessions) 


Corrosion in the Petroleum Indus 
try (two sessions) 
Plant 
lechniques 
nm the 
(Chemical 


1OnS) 


Management 
of Preparing Catalysts 
(four 


Laboratory sessions) 


trom Petroleum” (three 





Rocky Mountain Refiners 
To Hold Annual, Apr. 26-27 


improve 
the 


Ihe economics of octane 
will be 
nnual refining meeting of 
the Rocky Mountain Oil & Gas Asso 
[he meeting will be at the 


Hotel, Salt Lake City April 


ment a topic discussed at 


committee 


mation 
Newhous 
6 and 
On the first 
peakers 


nd wv 


day, there will be two 


on air and water pollution 

iste disposal problems. As yet 

unidentified, the 

Standard Oil Co. of 
ind Standard of Indiana 
T. W. Warren and J. D. Fullet 

1 ¢ orp illustrated 
Watch Costs 


review of 


speakers are to be 


from California 


will give an 
[hose O 


catalyti 


tane 
vith a relorming 
Jet engine future develop 
Il be Prof. W. P 
Barn of the University of Utah 
lepartment of me hank 
final talk on April 26 will be 
person from Utah Oil 
Ih peaker will d 
an new Ultrator 
be followed | 


pm ted 


and they 


ment examined by 


il engineering 


that date 

April there will be 
on of “Refinery Fire Basi 
nd Methods of Control bi 
W. Johnson hief fire prot 
r of ( Standard 
talks on public relations in the 
ll be given by J. H. Herbert 

Mobil Oil Cx 
Husky Oil Ce 


On 


tion 


ilifornia 


ind Harrison 


ASLE Meeting-Exhibit in 
Pittsburgh, Apr. 4-6 


istant fluids 


environmental 


Fire re and the eflect of 


factors on lubricants 
two top ol exceptional interest 
de discussed at the American So 
Lith 
[he event 
William 


to 6 


ciety of Lubrication Engineers 


innual ind exhibit 
Hotel 
April } 
papers of special interest to 
follow 
Surface \ j ! Plasticity of 

Oil 1) C riddle Cali 

ne 


mecting 
Vill be at the 
Pitt 


Sore 


Penn 
burgh 


petroleum refiner ire a 





Meetings 





KR. Sabina, BR. Samuel-Maharajah, and ©. K 
F otopoulis, University of Nebraska 
Phosphate Base Fluids by F. H. Lan 
genfeld, Monsanto Chemical Co 
Aqueous Base Fluids by W. H 
Carbide & Carbon Chemical Co 
Emulsions by RK. G. Larson 


Millett 


Shell Oil 


Corrosion Short Course 
At U. of Okla., Apr. 3-5 


A session on corrosion control in 
plants and refineries and another on 
instruments will 
refiners the short 
rosion control to be given Apr 
by the University of Oklahoma 
man, Okla 


In the 


orrosion highlight 


for course on cor 
3.§ 


Nor 
discussion of corrosion in 
plants and refineries, these papers will 
be read 


Steam and 
Forbes 


Control in 
densate Systems by M. ¢ 
trol, In 
Cathodi 
Plant 


Doremu 


Corrosion Con 


Aqua 
Protection of Underground 
md Yard Equipment,” by Gordon I 
Cathodic Protection Service 

Corrosion Control in Recirculating Cool 
ing Water Systems by Dr. P. G. Bird 
Wright Chemical Corp 

Preventing Stress Corrosion y RK. ¢ 


< 


chueler, Phillips Petroleum Co 


I he 


clude these papers 


session on instruments will in 


sed in Corrosion Control 

athodic Protection Service 
Corrosion by Dwight 
Test Services 

Damage by 
ithodi 


Instruments 
by J. R 
Inspecting for 
Engineering 
Measurement 


James, ¢ 


I vans 
of Corrosion 
Jim Cowles 


consultant on protec 


Group to Hear What's New 
In Industrial Controls 


A conference to examine new de 


velopments in instrumentation for in 
control, the second meeting 
of this type since 1952, will be held 
Apr. 26-27 at the Hotel Bradford 
Boston, under the sponsorship of three 
the American In 
stitute of Electrical Engineers, Ameri 
can Society of Mechanical Engineers 
and Instrument Society of America 

Here are some of the papers to be 
read at the conference 

‘The Human Bottleneck in Data Systems 
by Bernard 8. Benson, Benson-Lenher Corp 

“The Dynamics of Electronic Self-Balanc 
ing Systems,” by G. R. Jacob, Brown Instru 
ments Division, Minneapolis-Honeywell Reg 
vulator Co 

Recent Developments in Information 
Display and Recording” A New Type Re 
corder Mechanism,” by R. ( 1 angford 
Weston Electrical Instrument Corp A 
New Concept in Display and Recording 
by J. A. Peterson, Radiation, In \ Novel 
Character Display Storage Tulb« ¥HL.M 
Smith, Hughes Aircraft Co 

Modern Scanning, Monitoring 
md Cire Techniques in Pla 


dustrial 


technical societies 


Display 


uilry Data 


126 


Syster 
In 
Analog-t 


tering 


Digital 
Needs and 
Production ind) «Re 
Spaulding, G. M 
Div 
New Development and 
Analog-Dignal Data Systems 
Transmitters for Modern 
J \ Werme ind W I 
Instruments Div 
\ New System for 


Digital 


Giannir 


Trends 
Transduce 
Data Systems 
Newbold, Brow: 
Minneapolis-Honeywell 
Analog Acquisition a 
Data by Willian 
Kneen, Consolidated Electrodynamics Cory 
New Developments in Radio 

Systems by George S. Shaw 
Im 


1 


Processing of 


Telemetry 


Radiation 


Advanced Data System in the ( 
Industry by T. M. Vick-Roy, du 


hemical 


Pont Co 


Chemical Industry a Topic 
At AIEE Meeting, Apr. 2-4 


Electrical engineering in the chem 


ical industry will be allotted two ses 
sions of the southwest district meeting 
of the American Institute of Electrical 
The Baker Hotel, Dallas, is 
the site, and Apr. 2-4 the date of the 
The sessions on the chemical 
are for 


Here are the subjects to be discussed 


Engineers 


mecting 


industry scheduled Apr. 3 


the | 
Plants 


Considerations 


Problems of 
Power to Chemical 

Chemical Plants 
Purchased 


tilities Furnishing 


Power 
Electrical 


I “A of 
Expansion of 
Chemical Plants 
Overall Aspects of 
Chemical Plants 
High Voltage D4 
Cable Fault 
Corona in 


Motor ( 


Testing of ¢ 
Location 
Metal-Clad 


Switchgear 
ind l 


Limitations of 
Class 1 Core 
Hazardous Locations 


Now 


Problems 
Installations in ups A 


ind Tomor 


Oil Man's Calendar 


APRII 


j 


itute of Electrical 


district No Dallas 
Short Course 
NACI 


/ neinecr 
Apr. 2-4 


central 


tmerican In 
southwest 
Corrosion Control 
Oklahoma section of 
sity of Oklahoma, University 
Study Norn Apr. 7% 
imerican Soct wication Ey 
Willian } otel 


ind Univer 
Pxtensior 
Center 
ineer 
annual Pittsburgh 
Apr. 44 
imerican Chemical Soci 
ing, Dallas, Apr. 8-13 
Natura 


Texas 


national meet 
Gasoline Assn. of America, annua 
Hotel, Ft. Worth, Apr. 11-13 
Practices in the Chemical and 
Industries,” Philadelphia-Wil 
American Institute of 
Engineers iat University of 
Apr. 17 
Measurement Short 
Norman 


eur 
mington 
Chemical 


Pennsylvania 


Chapter 


Southwestern Gras 
Course, University of Oklahoma 
Apr. 17-19 

National Pet 
tel Cleveland 

World-Ou 


roleum Assn 
Cleveland 
I rpc tion, Ho 


semi-annual, Ho 


Apr. 18-20 


iston, Apr. 25-2 


Rocky Mountain Oil & 
meeting, refining comm 
Hotel, Salt Lake City, Apr 

imerican Institute of Elect 
2nd Conference on Re 
trolling Instruments, Bradf 
ton, Apr. 26-27 

imerican Petroleum I) 
Fire Protection Comn 
ing, Warwick Hotel, Phi 
)-May 4 


ittee 


MAY 


Industr Electrical 
Hilton Hotel, Dallas 
Institute of Ele ri 


district Re 


Petrole 4mm 
Statler 
imerican 
northwestern 
May 24 
Liquefied Petroleum Ga 
ind trade show ( 
May 6-9 
Institute 


Chicago 
imerican 
national 
Orleans 
imerican 
Memorial 
May 9-11 
imerican Petroleum Institu 
vision mid 
Royal Hotel 
llth Purdue 
Purdue 
15-17 
th Engineering Ir 
York State 
neers, 
Ne w y 


siern 


meeting 

May 6-9 

Welding Sz 
Auditoriun 


year meetir 
Montreal 

Industrial We 

University, I 


lustrie 
Society of Pr 
annual 
May 17-19 
Petroleum Refiners 
Toledo, Ohio, May 24-2‘ 
tin Conference on 

ASTM Committee E-14, Net! 

Hotel, Cincinnati, Ma j 
Chemical Institute of ¢ 

Royal Hotel, Montreal 


with 


wk, 


neeti 


anada 


Ma 


JUNI 


Societ of Automotive Er 
Chalfonte-Haddon Ha 
June 3-5 

National 
Staticr 


imerican 


Fire Protectior 
Hotel, Boston Jur 
Society of Mecl 
semi-annual Statler Hi 
June 17-21 
Society for Ts 
nual, with 
Haddon 
Western 


tmerican 
apparatu t 
Hall, Atlanti 
Petroleum Refine 
technical-industrial ¢ 
Hotel, Wichita, Kan 
1, ican Institute ¢ 
ind Pacifi 
June 


/ 
imine 


Francisco 


h Interna ior 
ion, the ¢ 
sity, New Ha 


omt 


SEPTEMBER 


International Conere 
vue-Stratford Hotel 

Electrical Conference « 
dustry American Ins 
Engineers, Kansas ( 

Naional Petroleum A 
Hotel, Atlantic Cit 

imerican Chemical So 
City, Sept. 16-21 

rument Socie 
Auton 
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Now... can be your best time to cure 


next winter's heating oil headaches 





Some of your next winter's supply of Filter-clogging can be mre atly reduced amounts sufficient to give your stocks ade- 
home heating oil may be in your refinery by the addition of POA-2 because it not quate protection all the way through next 


processing run right now only stabilizes the fuel, but also disperses winter's heating season for only about 


But how can you be sure it will come any sludge that may already be formed 1.5¢ per barrel. And you'll find that it 


out of storage as stable as it goes in’? Will by reducing the size of the sludge particles more than pays for itself in insurance 


your distributors be making unprofitable against future troubles 


Avoid gel-clogged lines 


service calls to clean gummed up ignition Our representatives will be glad to give 
By adding a smal! amount of Du Pont 
tems or replace sludge-clogged filter you test samples and further details about 
Metal Deactivator, too, you can protect 
screens or nozzles the advantages of these and other Du Pont 
‘ your heating oil from becoming contami 
You can answer thes questions nou additives for your petrole um products. 
nated by the copper so frequently used in 
Desired storage stability can be easily ; ; 1 fuel 
poorre eating system screens ane uc 
obtained by adding Du Pont Fuel Oil a ‘ ‘ 


lines. This protection will, in most cases, 
Additive No. 2 (FOA-2) to your freshly 


k . hef eliminate any danger of the fuel lines be 
pre pares tin 5 a in retinery ve ore 

4 , , coming clogged by a gelatinous material, 
hey ,» nto Ord we 

Ashless 


caused by copper pickup in the line. 


Low-cost insurance 
Many distributors’ service calls may be Better Things for Better Living 
, ar? 
caused by electrical failures due to a me You can add both DMD and FOA-2 in « « « through Chemistry 
tallic ash coating on the clectrodes and 


stack controls, Because it is ashless, Du 


ee Petroleu m C hemicals 


Sales Offices E.1. DUPONT DE NEMOURS & COMPANY (INC.) +! 
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By Peter J. Gaylor, Patent Attorney, Elizabeth, N. J. 


Process Boosts Aromatics Yield 
During Hydrocarbon Synthesis 


Y YNTHESIS of 
b carbon monoxide and hydrogen 


hydrocarbons trom 


using Fischer-Tropsch or iron-type 


catalysts is now a fairly well-known 
way of producing aliphatic hydrocar 
bons containing a low, if not zero 
tent of aromatics. According to a re 
cent patent (No. ; ? 
Standard Oil Co 


mainly by 


con 
O55) issued to 
(Ind.) it Is possible 
selection of catalyst 
CQO and 


products 


prope 


to combine hydrogen into 


liquid consisting mainly of 


iromatic hydrocarbons, and 
larly ot 


aromatics 


particu 
methyl-substituted mononu 
clear 

[he invention resides in reacting the 
hydrogen and CO under thes 
a mol ratio of 1:1 

gs I 


Furthermore, re 


cond! 


tions temperature 


of 800 and 30-600 atm. pres 


sure iction 18 In pres 
italyst having an 


than 0.3 il 


ence of an alumina « 


ilkali 
kali-metal oxide, by 


less 


content of 


weight of alumina 


and less than O wt 


the 


an be 


preferably 
amount of catal 
100 to 1500 


relative 
(volume Vil 
per volume of hour) for 
1000 for 


Alumina of at 


catalyst pel 
fixed bed reactors, or 500 to 


fluidized operation 


least 99 ind trace 


Mo, Sn, W, Fe 


although 


purity is required 
quantities of Mn and 
Cu may not exceed | 
ZnO 


larger quantities 


may be present in somewhat 
The alumina may be 
prepared by various methods, such as 
those disclosed in patents No 
‘ROH. 2 4K1.874. Re 27.196 or 
In Fig. 1, tsotherm A 
the alkali-metal oxic 
that high yields 
it alkali-metal oxide cat 


less than 0 


represents 
effect at 800°1 
ind shows product 
ire obtained 
ilyst concentrations of 
Isotherm B reflects the 


obtained at 900°] 


ield 
that 


product 
and shows 


alkali concentrations on the catalysts 


ot les 
relatively high yield 


than about 0.10 wt provide 
of liquid aromat 
break in the 
NaQ 


preferabl I kali 


ic product. The sharp 


urve it about O fines 
learly the 
oncentration 

big > shhustrate the eflect « 
icld of aromatics 
urve ¢ which 
alumina 
Na) a 


iromatic hydroca 


tem 
perature upon the 


As in ™ en 


records the 


from 
behavior of an 
0.04 


italyst containing 


maximum eld ot 


PRODUCT YIELD 


(Grams Aromatics per Normal Cubic Meter of 


Consumed } 





} 





OMS 
ly * co 








O05 


Aromotics per Norma 


900° | A 


yield 


obtained at about 


Nons 1s 


higher temperatures the drops 


than 6 em., or about 
yield af 
that, at tem 
ibout Oo] 

alkah 


effect an 


ibruptly to less 


than the 900 


48 om. less 


The curve also shows 
low as 


this 


unable to 


peratures as 


even catalyst with low an 
concentration 1s 
substantial production of aromatic 
Curve D that a 


about 38 gm 


shows maximum 


yield of is Obtained with 


in alumina catalyst having about 0.1 
v1 alkali at a 
in the range specified is 


This yield 
vero if the 


lower temperature 
desired, 1 
YOO | sub 
tantially 


lowered to 700 


decreases to 
temperature I 

and to 15 gm. if the 
raised to YOO" I 
that with a 


concentration of OS wt ol 


temperature ts 
catalyst 
NaQ) 
no operating temperature will provide 
i Vield of 


10 gm. per cu 


Curve bk shows 


iromatics greater than about 
meter of CO and hy 
drogen consumed 

According to curve I i CoOncen 
NaQ on the catalyst 
vin ld ol 


vithin the 


tration of 1.4 


provide practs illy no aro 


perature 


matic irbons tem 


range employed 


I he product mack incluck ben 


zene, toluene, xylenes (trace of ortho) 


| methyl 


ethylbenzene mesit 
durene, ek 


(hor Patent 


more 


PRODUCT YIELD 
ubic Meter of H, #CO 


Consumed) 
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004% Noy O 


- a we OD 


0.1% ten’ dee 
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Better Heating Oils with 
Cracked and Virgin Stock 


| ERETOFORE, heating oil blends 

consisted of a relatively large 
proportion of virgin stock as com- 
pared to cracked oils. However, ow- 
ing to the demand for virgin stocks as 
feed to various cracking operations, 
such as Fluid catalytic cracking units, 
the average blends now include an in- 
creasing proportion of cracked heating 
oil fractions, as compared to virgin 
stocks 

It is well known that heating oils 
consisting completely or partly of cat- 
alytic cracked stocks have an undesir- 
able instability, which causes sediment 
to form. It that when 
cracked heating oils are blended with 
virgin heating oils completely sweet 
ened by oxidation processes (oxidation 
of mercaptans to disulfides), certain 
undesirable characteristics are in 
creased because of the incompatibility 
of components. Such blended fuel oils 
tend to clog filters, orifices, or conduits 
of the which they 
are used 

Another well-known fact is that 
when certain virgin heating oils are 
blended with cracked heating oils, the 
carbon residue of the blend often ex- 
ceeds that of either of the components 
This indication of the 
extent to which the blended heating 
oil will carbonize the burners, particu- 
larly rotary burners of the wall flame 
type. To some extent it also deter 
mines the burning characteristics and 
desirability of the fuel 

In order to improve the quality of 
such blended oils, 
have been employed 


is also known 


burning systems in 


residue is an 


various processes 
Virgin oils may 
sweetening. If 
contain a relatively high content 
of mercaptans, they are normally 
processed by doctor treating or by an 
equivalent operation. In many opera 
tions, light-cracked heating oils require 
merely However, the 
conventional procedure is to 


he caustic 
they 


washed for 


a caustic wash 
secure 
the cracked heating oil from a rela 
lively cracking operation. In 
this case it is necessary 
prior to 


severe 
treat 

washing to control 
This latter step is not 
desirable since acid polymerizes many 
desirable hydrocarbon components, re- 
sulting in loss in yield. Also, the sludge 
resulting entails expense and handling 
difficulties 

In U.S, Patent No. 2,717,856, Esso 
Research & Engineering Co. describes 
the production of a stable heating oil 
blend of low Conradson carbon resi 
due (10% residuum) 
stability. The 


to acid 
caustic 


carbon residue 


and improved 


storage sweetening of 


the sour virgin fraction (or any com- 
bination of sour virgin and cracked 
components) is carefully controlled 
by prompt caustic washing of the cata- 
lytically cracked component. This is 
done prior to contact of the cracked 
stock with air. The virgin fraction also 
is partially sweetened to a copper num- 
ber of 15-30, whereupon both stocks 
are then blended 

Sweetening up to a copper number 
of 30 sharply reduces the carbon resi- 
due. Above this level, though, the gain 
rapidly falls off, so that the coppe 
number range of 15-30 seems opti- 
mum 


Patents Issued Recently 


The following classified listing 
gives the patent number, patentee, 
or assignee, and a brief descrip- 
tion of all patents believed to be 
of interest to the petroleum proc- 
essing industries, as contained in 
the official Gazette of the U.S 
Patent Office for Jan. 17, 
and Feb. 7 and 14, Vol 
703, No. 3, 4,5 and 1, 2 
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702 and 


731,149 
dso wption- desorption apparatus 
. 91 a Sonneborn Sons Inc.) Cloud 
point reduction of mineral whit 
« with adsorbent carrying urea 
1.392 (The Texas Co.) Dethiolizing 
arbons with glycol ether or 
uenerable solution 
‘ 9 (Esso Research & Engineering ( 
Desulfurization and sweetening process 
treating with alkali carbonate and 
41,4 (L. Senneborn Sons, Inc 
reduction of petroleum oil fractions with a 
tivaied urea-wax complex 
1,456 (Phillips Petroleum (Co eparatior 
process and apparatus for decomposing 
talline urea adduct 
4 (British Petr 


and use of a urea 


als by treat 


hydre 


imine-caustic 


leum { 
suspension 
formation of adducts 
1,810 (Phillips Petroleum Cx Inter: 
frigerant, low temperature tractional 
tion method and apparatus 
} Research & Engineering 
Two-stage solvent dewaxing of lubricating 
(methyl! ethyl ketone-toluol 
42,41 (Standard Oil Co.-Ohio) Process f{ 
recovery of benzene by selective 
using nickel ammonia cyanide 
414 (Phillips Petroleum Proce 
spparatus for removing hydrates from f 
tionator overhead product c« 
hons, water and sulfides 
Research & Engineering ‘ 
treating process | 


RB (Eeso 


ntaining hydr 


5,187 F.sso 
Liquid liquid 
sromatics 

1188 (Esso Research & Engineering ‘ 
Process for decolorizing and deodorizing petr 
leum waxes, by adding color and od 
hibitor prior to percolation 

4,189 (Gulf Research & Development ( 
Desulfurization of high boiling hydrocarbeor 
using hydrogen and catalyst 

1,190 (British Petroleum Ce Treatment 
sulphur-containing mineral oils with 
ible peroxy compound 
733,286 (Esso Research & Engineering ‘ 
Purification of a benzene fraction by 
liquid phase clay treatment and distillatior 
remove resultant polymers 
13.979 (Universal Oil Products ( Met 
for removing hydrogen sulfide fr gase: 
using finely d led r nide 
pended in polyhydric alcohol 
734,019 (eas Research & Engineering ¢ 
Hydrofining naphthenic lub: 
Co molybdate catalyst on sili 
14.038 (Sinclair 


segregating 


water 


streams 


ating © sing 
iumina 
Refining ‘ Process f 


(Phillips Petroleum Co.) Continuous 


reaking emulsions 
tion of acid treated petroleum frac 
partial dehydration and settling 

734,049 (Easo Research & Enginecrin ) 
Urea extraction process following removal 
xygenated organic compounds for 

ng straight-chain lefins 


Conversions 


2,731,335 (William W. Odell) Process of treat 
ng gasiform fluids at clevated temperatures 

2,7 A 5 aoe (Esso Resear & Engineering ( 
Conversion of heavy hydrocarbor ls in fix 
ised system 
31,39 (Esso Resear 
Conversion of hydrocarbons 
nert and fluidized catalyst 

96 (Esso Research & 

( ombinatior 


process 


Engines 
crude distillation a 
including reforn 
417 (Sinclair Refining ( 
hydrocarbon nis with the use 
nesia cracking atalyst in 
small amount of strontiur 
08 (M. W. Kellogg ¢ 
version of hydrocarbons wit! 
the fouled catalyst particles 
1,399 (Sun Oil ¢ R 
oke removal 
1,400 (Esso Rese & 
Conversion of he I t 
system 
731,452 (Standar 
ide-alkaline earth 
polymerization of 
1.506 (Eseso Re 
Production of hyd are 
wash color by hydroforr 
1,508 (Ess esearcl 
Conversion of heavy hydra t 
duction of unsaturates a 5 e with 
ise of inert solids 
195 (Svenska Skifferolje Aktiebolaget 
"Method of treating il shale deposits with heat 
ng elements an recovery { l and the 
mineral products Pome m 
732,329 (Union Oil ¢ 
forming process empl 
on alumina catalyst 
32,330 (Esso Researcl 
Conversion of hydrocarlx 
of fluidized solid partic 
,732 31 (Socony Mobil Oil 
carbon conversion method 
moving column of grat 
732,332 (Rutgerswerke-A 
tuminous substances 
coker. 
733,191 (CEsso Researcl 
Simplified oil refinery 
and 1 fluid catalyst 
43,192 (Esso Research 
Conversion of heavy hydr 
rials, involving stem dist 
2,733,193 CUniversal Oil rode 
ing and cracking of oil from « 
2,733,194 (Sinclair Refining C 
ing liquid feed to a fluidize 
2,733,282 (Esso Research & 
Fluidized solids reactor sys 
1,283 (Eeso Resear 
Process for recovery 
from cyclic dienes 
2,733,284 (Esso Rese 
Process for recovery 
yy dimerizing cycli 
tain CoC, cut, phos 
the olefins, and distilling 
rich fraction 
2,733,285 (Easo Research & 
Recovery of hydrocarbons fr 
petroleum fractions by dime 
diolefins, distilling to obta 
polymerizing the olefins and 
a benzene rich fractior 
733.287 (Lummus ( Cra 
bon gases and heater therefor 
2,733,993 (Sun Oil Co.) 
80 lids. 
734,020 (Esso Resear 
Conversion of heavy hy 
of finely divided coke 
734,021 (Easo Research & Eng 
Preparation of catalyti 
hydrocarbons, using finely divided catalyst 
2,734,022 (Esso Research & Engineering 
Hydroforming process using g 6 metal 
ide on Zn aluminate or alumina ge! 
734,047 (Easo Research & Engineering ‘ 
Olefin polymerization wit ss talyst 


PRODUCTS 


Chemicals 


,731,450 (Esso Research & Enz ng Co. 
Thermosetting tripolymer res 
2,731,453 (Standard Oil Co.-Ind Cor 


it Oi ¢ 


oune re 


sulphate 


} 


feed stocks from he 


versions 
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You can benefit by using 
ALUNDUM*«* catalyst carriers 


useful for packu nad fillin 


and their low density 1 
ition ( 


app i 


il engineers are finding in 
carriers the R’s they need 


{ production In a wide 


a id Thicore chem 

; | 
On ALUNDUM Catalyst italytically. they crystalline in 
produced im two ul id ivca typ 


low and 1 itermediate Intermediate su 


subdivided into typ. A, B 


nature and are 
rlace area cal 


and ©, with 


umina carriers are characterized by riers are 


, 
ical, thermal and chemical stability. varying characteristics, 


nce to abrasion and erosion 
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Get More Facts 
how Norton ALUNDUM cata 2 a 
+ are enginecred and pre cribed to 
most effect ‘ 


| 
i if- 


e you the mnbination 


ical, thermal. ¢ 


kngineer, or write 
pecili requiren 


( OMPANY, 9263 New Bond 
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to make your products better 
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PROCESS DESIGN 
DESIGN ENGINEERS ENGINEERS 


You can fill a desirable permanent F 
. A progressive, major, engineering and contract 

position in McKee's enlarged Refinery, ing firm has openings in its Process Design De 
partment for qualified chemical! engineers with 

Metals or Industrial Divisions. Our ex- lve te ten years of euperience la the process 

pansion program gives you excellent design of petroleum refinery and chemical 
plant facilities. Offices are in Cleveland, Ohio 

opportunity for advancement in one of convenient to desirable residential areas 

the world's largest engineering firms. All replies are confidential. Send details of 

World-wide McKee operation offers education, experience, expected salary, and 
photograph to 

ou wide choi in the design of 

Pestabeens Galtadion, Ghemtect 1 has 

etroleum neries, emica ants, ARTHUR G. McKEE & COMPANY 

Blast Furnaces, Steel Plants, Sintering 2300 Chester Avenue, Cleveland 1, Ohio 

Piants and industrial Plants in the fol- 

lowing fields: 








DISTILLATION FACILITIES AVAILABLE 
PIPING LAYOUT, STRUCTURAL Research Product Development 


STEEL, CONCRETE, PROCESS | | P'oduction ; Custom Betlatog 

HEATERS, EQUIPMENT SPECIFI- | |»... tional ve mater 

CATIONS, LAYOUT AND PROCESS a a 
. Li. 6-0430 

DESIGN. ALSO PIPING AND ELEC. | | 105 Dorsa Ave Livingston, N. J 


TRICAL DRAFTSMEN. 








You get top compensation, the security of a 
life-long pension, paid vacations, benefits of SURPLUS CHEMICALS 
insurence, hospitalization, sick-leave pay and 


training program We have closed down and are reclaim 


Pt a ening . : You'll work with modern equipment in large ing for sale our Tallant, Oklahoma chemi- 
(Du Pont ¢ Proce { acting eir-conditioned quverters. Free parking on 


- ——y . , ie premise hyde, methanol, and other chemicals were 


sluminus ‘ alys Cleveland has ettroctive residential creas, 

a excellent schools and colleges for you and 
your family. McKee mokes generous trans- Inventory available upon request. 
portetion and moving allowances. 


‘hillips Petrol Write for on interview giving education and CITIES SERVICE OlL 


t valve in liquefied x ‘ experience. No age limitations. All letters Patridge, Bartlesville, Oklahoma 
(Phillips Petroleum , kept strictly confidential. Write today to: 


cal plant where formaldehyde, acetalde 


made 


for lique 








Lubricants Edward A. Koiner 


‘ America yanamid ) 1 ! ARTHUR G. McKEE . P 
} ' . , : ~ wsiness; personal or personnel nan 
pe & COMPANY cial: equipment; ete may be offered or 


located through the classified advertising 
2300 Chester Avenue section of NATIONAL PETROLEUM 


Cleveland 1, Ohio NEWS 
. . « . > - 
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ward” 


rhe Engineering Service 


ment provides other units 


plant efficiency 
able in this division to 


these specialized technical 


FLUID FLOW 


This position will require extensive experience with 
very complex fiuid flow problems, such as are encoun- 
tered in the following types of equipment: distillation, 
dust collecting, filtration, grinding, drying, materials 
handling, absorption-extraction, and agitation and mix- 
ing. Successful applicant will develop specialized 
equipment such as jet reactors, jet compressors, jet 
absorbers, and pipe line reactors, and provide technical 
advice on fluid flow problems involved in handling 
slurries, plastics, highly viscous polymers, dispersion 
and semi-solids 


Division of du 
of the company 
and technical assistance in increasing capacity and yield, in reducing 
investment and operating costs 
Long-range 
qualified graduat 


EMPLOYMENT OPPORTUNITIES 





NOW OFFERS 


SiX CAREERS 


with Responsiblity — Challenge — Recognition 


Pont’s Engineering Depart 


with consulting service 
, and in improving product quality and 
career positions are immediately avail 
engineers experienced in 


CONTROL SYSTEMS 
MAINTENANCE 


Successful applicant will have had extensive experi 
ence in the installation, application, and maintenance 
of chemical process instrumentation. Duties include 
setting up of modernizing pliant maintenance forces 
for proper care of electronic, pneumatic, and hydrauli« 
controls and instrumentation; making cost studies; 
planning and organizing training programs for main 
tenance personnel; instituting effective preventive 
maintenance programs; development of standard pro 
cedures for instrument calibration and maintenance; 
and assistance in establishing efficient installation 
methods and in start-up of new facilities 





HEAT TRANSFER 


Duties include: trouble-shooting on equipment, such 
as pipe line reactors, fluidized solids reactors, and 
film driers, where heat transfer is one controlling 
factor; selection of equipment, such as heat exchang 
ers, evaporators, furnaces, and driers; evaluation of 
equipment to determine optimum alternatives; and 
theoretical analysis of problems in heat transfer in 
proposed equipment for new applications. Other typica 
heat transfer problems encountered involve reboilers 
nert gas generators, direct fired production furnaces 
and indirect fired retorts 


PUMPS AND FLUID MECHANICS 


Desired qualifications will include extensive engineer 
ing knowledge of and familiarity with equipment used 
in the fiuid mechanics field. Development, research 
design, maintenance, of teaching experience with 
pumps, compressors, jets, and seals is desirable. Re 
sponsibilities of the position will involve selection of 
equipment, trouble-shooting, and consultation on fluid 
flow and mechanical design aspects of piping, pumps 
jets, compressors, and seals. Duties include evalua 
tion of available equipment and recommendations for 
equipment modification for special applications 





AUTOMATIC PROCESS CONTROL 


Position requires broad and detailed experience in 
research, application, consulting, or design of suto- 
matic controls for chemical, mechanical, or sero- 
nautical applications. The successful applicant will 
provide consulting advice to operating piants and de- 
velopment laboratories on the application of auto- 
matic control to new processes and for the improve- 
ment of existing processes. Position will require the 
study of process controllability by analysis of open 
and closed loops and the measurement of control 
characteristics of instrument components 





PETROCHEMICAL PROCESS 
& EQUIPMENT 


Successful applicant will analyze existing and proposed 
chemical processes for utilization of petroleum pro 
cessing equipment and methods for obtaining greater 
yield and lower equipment investment, particularly 
with respect to hydrocarbon processes. Typical opera 
tions to be evaluated include solid fluidization, adsorp 
tion, reforming, and catalysis. This requires broad 
familiarity with equipment such as hypersorbers, dis 
tillation columns, cracking furnaces, low temperature 
refrigeration systems, and compressors. Other duties 
include trouble-shooting and economic evaluation of 
alternative processes and equipment 





For appointment 


Mr. J. C. Costello, Jr. 





INTERVIEWS IN NEW ORLEANS 
May 6-7-8-9 (Sun-Mon-Tues-Wed) 


please call 


MAgnolia 2371 








v you may send complete résumé, inc luding details 
of education and experience, to 


Mr. J. C. Costello, Jr. 


Engineering Department 


E. |. du Pont de Nemours & Co., Inc. * Wilmington 98, Delaware 
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The Alumicoat Process can solve 
your corrosion and oxidation prob 


lems. Send for full details today! 
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Linpe Molecular Sieves can dry your gases alr, hydro 


ven, chemical streams—more thoroughly than any other 
commercial adsorbent. They will duplicate laboratory 
performances—in your plant—under normal production 
conditions, 

Even though your gas stream may already be partly 
dried, Molecular Sieves will remove the last traces of 


moisture. Only a small volume of adsorbent is required, 


The same combination of high capacity and low dew- 


point is also obtained at high temperatures, up to 200° I 

Phis is SUPER-drying ! Dynamic performance is shown 
in the accompanying graph. This superior performance 
also can be expected at higher relative humidities and 
at other temperatures and pressures, Of particular sig- 
nificance in production is the relative insensitivity of 


Molecular Sieves to incomplete regeneration 


PETROLI M PROCESSID 





DYNAMIC PERFORMANCE 
DRYING AIR AT IO) RH, OOF, 760mm Hg 


‘ 


For further information, write for data sheets on 
Cases.” Address Dept id | ~4. Linde Air Product 
Division of Union Carbide and Carbon ¢ orporation, 30 East 42nd 


St., New York | N.¥ 


Drying of 
Compan \ 


MOLECULAR SIiEVES 


(lo obtain more data on advertised product 





Nicholson steam trap quality gives you... 


extra stamina for 


severest service 


Nicholson quality throughout means the extra strength, extra 
capacity, extra stamina that never let down. And, Nicholson quality 
pays off, when it comes to discharging condensate and air from 
petroleum processing steam lines and equipment most efficiently, 


dependably, economically 


Write, today, for your copy © powerful valve action—big husky bellows. 
of new Bulletin 10-55 for 


positive shut-off —finely ground valve and seat. 
fetailed information 


high capacity — effective use of large orifice. 


each unit service tested— with steam. 


When less than the best won't do, specify Nicholson 








OM, NICHOLSON v/ Conary 


TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. - SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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Thermodynamics for the Millions ? 


Pris ple of Chemical } neerin Therme 
dynamics, by Ernest D. Wilson and Harold 
S. Ries, 1956. 6 x«9'4 in 176 pp., in 
lexed, illustrated, hard cloth cover, $7.50, 
McGraw-Hill Book Co., Inc 130 West 
42nd St., New York 36, N. ¥ 


rFUXHE authors of this book have 

| expressed a prime goal of making 
the discussion of chemical engineering 
simple 


As evidence of 


and easily 
their 


eviewers of 


thermodynamics 
understood suc- 
cess, one of the early 


the h« wk 
tion 


before it reached publica- 


considered it to have exces 


sive simplicity.” While trying for sim 
have 


omit 


plicity, however, the authors 


tried not to sacrifice accuracy or 
important subjects 


One example of the “simple” ap 


proach was to drop the classical pure 


logic (or abstract reasoning) approach 


in the introduction of the second law 
of thermodynamics, few 
neering students 
needed to handle the 
logic” as applied to thermodynamics 

In order to take the 
thermodynamics out of the 
the authors try to 
where this subject can be of 
him. Therefore, thermodynamics 1s 
here presented as a tool and a method 


since engl 


have the training 
tools of “pure 
subject of 
clouds 
show the student 


use to 


for solving industrial problems such 
as might actually be met in industry 

Careful presentation of subject ma 
terial based on a total of 18 years 
teaching experience between the two 
makes book of 
value to the student 
or the 


thermo 


authors this equal 


undergraduate 


person wishing to review his 





How to Find and Identify 
Petroleum Acids and Bases 
id nd Bases, by H. 1 


R Littmann 195° 

pp indexed, illustrated 

ha ‘ $9 00 Ihe Chemical 
Put hing ‘ I 12 Fifth Ave., New 


York 10, N. Y¥ 
Though with 


primarily concerned 


the general problem of composition 


ind laboratory isolation of petroleum 
{cids 


studies 


icids and bases, The Petroleum 

and Bases 

on acid 
In the 


taining 


also contains some 
ind bases in specific crudes 
those con 


section on acids 


sulfur are not discussed as 


with the exception of mercaptans 
them “are 
with 


should be 


most of produced during 


refining sulfuric acid and so 


classified with the petro 


chemicals.” Acids which are discussed 
in this book include simple aliphatic 
acids aromatic 


acids naphthenic 


acids, and a little on phenols 
The second and shorter portion of 
the book 


containing 


discusses the many nitrogen 


and non-basic 


both 


basic com 


pounds found in straight-run 
ind cracked stocks 


Both the 


tions 


acid and the base sec 


have brief 
origins of these compounds and thew 


industrial uses 


"Tricks of the Trade” for 
Distillation Practices 


discussions on the 


teacher 
this 


There is no like practical 
book 


in a series designed to bring practical 


experience——-hence second 


experience from men in industry to 
younger chemical engineers 
The first book 


cal Lneineering in 


in the series, Chemi 


Practice was the 
1953 meeting ol 
Section 
American Institute of Chemical 
with the 


Dept. of Chemical Engineering, Univ 


result of a one-day 
the Philadelphia-Wilmington 
of the 
Engineers in collaboration 
The interest in this meeting 
was so great that the 8 papers 
published in book form by Reinhold 

In 1954, a similar meeting was held 
by the Philadelphia-Wilmington Sec 
and the 
form the 
Practice 


of Penna 


were 


were 


hx Ook 


tion resulting papers 
collected to 
Distillation in 


Subjects covered 


present 
include: over-all 


tower design from a process view 


point, physical design features of plate 
columns techniques in 
leum fractionation 


distillation 


some petro 
distillation control 
operation of equipment 


and some commercial aspects ol 


vacuum distillation 


Recent Books 
Briefly Noted 


Hydrogen Peroxide, 
128, 1955, by W. ¢ Schumb, ¢ N. Sat 
terfield and KR. L. Wentworth, 9'4x6% in 


ACS Monograph No. 


ver. $16.50 


é Reinhold Publishing Corp 
130 Park Ave 


New York 22, N. Y 


describes the manufacture, prop 


erties, technology and uses of hydro 


gen peroxide 


Instrument Engineering, Vol. I1l—Applica 
tions of the Instrument Engineering Meth 
od; Part —Measuring Systems, 1955, b 
( S. Draper, W. McKay and S. Lees 
9x11 in., 879 pp., indexed, illustrated, stiff 
loth cover, $17.50, McGraw-Hill Book 

o In m0) WwW 12nd St New York 
N.Y 


presents a generalized method of 
ittack on the problems of measure 
ment and both 


ind the practicing engineer 


control for students 


Plastics for Corrosion-Resistant Applications, 
1955, by R. B. Seymour and R. H. Steiner 
6x9 in., 423 pp., indexed, illustrated, stiff 

Reinhold 

430 Park Ave., New 


loth cover, $7.50 Publishing 


Corp York 22, N y 


supplies background information 
needed to proper 


corrosive 


select the plastic 


lor construction m atmos 


pheres 


Chemical Processing and Equipment, |9* 
United States 


Atomic Energy Commission 
Ra lO! m 102 pp 


table of contents 
illustrated, stiff loth cover, $6.00, Mig 
Graw-Hill Book Cx In 440 W t2ncl 
St, New York 46, N. Y 


to help determine costs in han 
The first part 
chemical processing of 


dling special materials 
with the 
fuel 
with handling of irradiated 


deals 


irradiated elements and the sec 


ond part 


materials in lab operations 


Instruments for Measurement and Control, 
1955, by Werner G. Holzbock, 6x9 in 
1 py illustrated, stiff cloth 
er, $10.00, Reinhold Publishing ( orp 
140 Park Ave New York 22, N. ¥ 


indexed 


uses non-mathematical language 
illustrate the 
for measuring and con 
pres 


to describe and most 


recent devices 


trolling temperature, moisture 


sure, flow, uniformity, etc 


1954 Vacuum Symposium Transactions, | 
R*axll'4 im., 147 pp., table of content 
llustrated uff cloth over Com 

lechniques, In Box 

M ass 


SiO) 
mittee on Vacuum 
12% Boston 9 

abstract of 44 


in June 1954 


papers presented 
held at As 


symposium 


bury Park, N. J 


Crude-Oil Tank Measurement and Calibra 
tion—Standard 2501, 1955, ay 
Rx If! in. size for 3-hole loose-leaf fold 

+ Lefax size 46 and ## 
$1.00, American Pets 


W. SOth St New York 


tilable in 


related only t 
measurement 


contains material 


crude-oil tank and cali 


1, illustrated, stiff cloth bration (vertical tanks) 
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HOW TO 
SOLVE 

A SALT 
PROBLEM 


. PETRE<O 


Electric Desalter to your crude processing 
equipment. It will 





the salts, fines and other impurities from your 


crude charge, enabling you to 





your lost time on stream and maintenance costs 


by 2 or 3 and 





Petreco pioneered electric de- 
salting and has originated the 
major developments since its 
beginning. No other method 
offers a superior technical serv- 
ice staff, backed by so many 
years of desalting experience. 
Petreco electric desalting is 
used by more refiners than any 
other method. 


FOR COMPLETE INFORMATION, WRITE OR CALL 


PETRE<CO 


A DIVISION OF PETROLITE CORPORATION 


3202 S$. Wayside Drive, Houston 1. Texas 
1390 East Burnett St., Long Beach 7, California 
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__Grude Runs to Stills 


8 


MILLIONS OF BBLS.. END OF MONTH 


J FMAMS JS ASOND | 


| Gasoline Stocks | 


MILLIONS OF BBLS. END OF MONTH 


) FMAMIJIJASOND 


Product Stocks Reflect High Runs 


YHI 


operations 


‘| continuing high rate of plant 


rasoline Output 


with the emphasis on 
is pushing gasoline in 
ventories at refineries to a record vol 
heavy withdrawal 
Middle distillate 


heating season a 


with a 
ahead 
the 


irre even 


will 


thousand 


end 


barrels higher than a 


but 


avo 


the 


not vet too burdensome 
tart of the summer buildup of 
product inst the needs of 
fall 
The 


‘ rhime 


next 
tock alt 
distillate 


product 
kerosine 
ind residuals) Mar 
Mar. 4, 1955 
relatively small 
stock 
date 


Crude 


refineries 
fuel 


were 3° 


oil 
larger 
than on Excluding the 
volume of residual fuel 
that 
ago 


Feb 


product inventories on 


were 6 larger than a year 


runs during Jan. and 





OUTLOOK: for heavy shipments 
of gasoline from refineries in late 
spring in preparation for a record 
summer touring season. 





were nearly 8% larger than a year 


ago, while total product demand was 
around 5% about in line with 
forecasts of first quarter demand. Runs 
the first 


greate! 


greater 


for months about 


the 


two 
than 
as adequate for this period. Normally 
runs should drop materially in March 


were 


1% volume forecast 


or early April, as refiners adjust opera 
tions from meeting heating oil demand 


to preparing for the summer motor 


gasoline business 


Middle Distillate Stocks 


(KEROSINE AND DISTILLATE FUEL) 
20 Td 


2720} 


200} 


MILLIONS OF BALS.. END OF MONTH 


Gasoline inventories Mar wer 
194,668,000 bbls., already the 
level estimated adequate on Mar. 31 
for 


above 


balancing supply-demand. They 


will be further increased the next few 
Stocks 
larger than the 
of indicated 
and also forecast demand, in 


weeks unless crude runs are cut 
Mar 6.8°% 
year before At the 
current 


were 
rate 
terms of days 


supply gasoline stocks 


however 


are about the same as a yea! 


ago S| days 


supply 


Lower shipments of heating oil from 
refineries is reflected in ths 
off of lor 
from a high figure in January. Middle 
distillate stocks Mar. 2, (90,189,000 
bbls.) were 5,384,000 bbls. higher than 
Mar. 4, 1955. The then at 
the level forecast as adequate by Mar 
31. However, they may be further re 


that date 


dropping 


demand distillates 


middle 


on were 


duc ed heft re 





(Figures in terms of millions of b/d, 


in millions of bbis 


given 
except stocks, which ore 
Feb 
1956 
7.114 

816 
962 
8.04 


CRUDE O'L 
U. S. Productior 
Imports 
i Ss. Stocks 


Runs to Stills 


GASOLINE 
Refinery Output 
Refinery Oemand 
Primary Stocks 


MIDDLE DISTILLATES 


Refinery Output 
Refinery Demand 
Primary Stocks 


RESIDUALS 
Refinery Output 
Imports 

Total Supply 
Refinery Demand 
Primary Sto< 


’ 
ks 





FEBRUARY KEY STATISTICS 


monthly overoges, 


58.322 


at end of month) 
Feb 
1955 
6.835 
-761 
58.630 
549 


Jan 

1956 

7.028 
785 


Source- 


Gasoline regular) 
Distillate Fuel Ol 
Kerosine 
Residuals 

Above 4 Pr 

Lube Olls 

Crude 


8.00 


PRODUCT AND CRUDE PRICES 


(Products—¢ gal., weighted average prices 
principal refinery markets 
Crudes-—$/bbi., 


principal fields 
Piatt's Ollgram Price Service) 


Feb 
1956 


Joan 
1956 
a1 
9.41 
1.8 
5.14 5.09 
9.37 9.39 
21.99 21.03 
2.83 2.83 


9.53 
10.98 





Gasoline 
Kerosine 
Distillate 
Residuals 








REFINERY YIELDS 


Crude Runs to Stills 
Feb 

1956 

42.1 


on 


/ 


4 
24 
16 


».0 








SOURCE OF DATA (except 
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prices) 


Jan. and Feb., APil weekly reports; 


eariier 


months 





Trends—National 





Gasoline Supply Stays Well Above Last Year 


MOTOR FUELS 


From 
Net. Ges 


From 
Crude 
SUPPLY (Millions of b/d) 
Feb. "56 
Feb. "55 426 
Change  « + .019 
Change + 4.5 


Gasoline 


DEMAND 


45 
FORECAST . 


DEMAND (including Exports) (Millions of b/d) 
Feb. "56 
Feb. "55 
Change 
Change 


TOTAL SUPPLY (Millions of bbis.) 
2 Mos. ‘56 205.909 26.545 
2 Mos. "55 189.843 25.307 215.150 
Change + 16.066 + 1.23 + 17.304 
Change + 8.5 + 49 4 8.0 


232.454 


MILLIONS OF 6/0 MONTHLY AVERAGES 


TOTAL DEMAND (including Exports) (Millions of bbis.) 
2 Mos. "56 203.804 

2 Mos. "55 189.747 
Change + 14.057 
Change + 7.4 


1955) 1956 





i PMAMITASONDSO'I PF MAMIDASONO 


Early Drop Indicated in Distillate Demand 


MIDDLE DISTILLATES 


Dist 
Fuel Oil 


Kerosine 

Middle Distillates PRODUCTION (Millions of b/d) 
Feb. "56 380 1.939 
Feb. '55 374 1.847 
Change + .006 + .092 
Change + 1.6 + 5.0 


DEMAND (including Exports) 


Feb. "56 460 
Feb. "55 552 


(Millions of 
2.419 
2.485 


Change 
Change 
DEMAND 
\ FORECAST 


2 Mos. "56 
2 Mos. "55 
Change 

, Change 


092 
16.7 


638 + 
28 + 


066 
.7 


TOTAL PRODUCTION (Millions of bbis.) 


22.498 
23.136 


115.964 

105.645 

10.319 + 
98 + 


138.462 
128.781 
9.681 
7.5 


: 
: 
: 
: 
5 
é 
i 


TOTAL DEMAND (including Exports) (Millions of bbls.) 
2 Mos. '56 31.196 155.556 186.752 

2 Mos. "56 32.671 145.345 178.016 
Change 1.475 + 10.211 + 8.736 
Change 45 + 7.0 + 4.9 


1955) 1956 





}PFMAMIJSJASOND'SFMAMISASONDO 


Residual Shipments Lower than in 1955 


RESIDUAL FUELS 
Refinery Total 
Output 
SUPPLY (Millions of b/d) 
Feb. "56 1 
Feb. "55 1 
Change + 
Change + 


imports 


B5 508 
3¢ 581 
046 073 
3.7 12.6 
DEMAND (including Exports) 

Feb. "66 

Feb. "55 

Change 

Y } , Change 


(Millions of 


DEMAND 
FORECAST 


~~ 


TOTAL SUPPLY (Millions of bbis.) 
2 Mos. ‘56 77.554 
2 Mos. '55 72.959 34.038 106.997 
Change + 4.595 3.500 + 1.095 
Change + 6.3 10.3 + 1.0 


30.538 


MILLIONS OF B/D, MONTHLY AVERAGES 


imports 
9 O° "e8. ,) he 


TOTAL DEMAND (including Exports) (Millions of bbis.) 
. | 2 Mos. '56 111.006 
1955/1956 | | 2 Mos, '55 113.903 

aaa eee 4, ih... Change 2.897 
JF MAMIIAS OND Change 2.5 


mT! at eyee 
deh ne at deed 
}F>MAMISAEOND 





SOURCE OF DATA: Jan. and Feb., API weekly reports; earlier months, Bureau of Mines 
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Trends—Regional 





RUNS TO STILLS AND DISTRIBUTION 


(Primary stocks include those ot refineries, at 


RUNS TO STILLS 
(Millions of b/d average for 


week ending on date shown 

Mer. 2 Mor. 4 %o 

District 1956 1955 Change Change 
East Coast 1.167 1.045 + .122 +11.7 
Gulf Coast 2.727 2.5 


9 " 


3 188 
84 + 


Total Coastal! 310 


OF PRIMARY STOCKS 


large terminals 


BY U.S. REFINERY DISTRICTS 


ond in pipelines; all data based on APi reports) 


GASOLINE STOCKS RESIDUAL STOCKS 


(Millions of bois. on dote shown) (Millions of bbis. on date shown) 


Mar. 2 
1956 
37.433 


Mor. 4 % 
1955 Change Change 
33 5.371 ».162 + 6.1 
533 8.810 123 + 1.9 
7.066 74.18 2.88 ; 


Mar. 2 Mar. 4 % 
1956 1955 Change Change 
10.440 7.283 + 2.557 + 32.4 
’.588 §.550 + 2.038 + 36.7 
18.028 13.433 + 4.595 +34.2 


Appalachian 
Ind.-til.-Ky 
Okla.-Kans 
Other Inland 

Total inland 


Mo 


Total East of Calif 


195 
406 
-668 
615 
2.884 


6.468 


026 
014 

114 
064 
218 


528 


957 
286 
2.911 
825 
979 


493 + 
> B22 + 740 
1.093 163 
2.159 009 
6.567 


130 


; 
+ 


26.4 
26 

14.9 

0.4 


California 994 103 


Total U. § 1.09 ? 462 + .631 


DISTILLATE FUEL OIL STOCKS 


(Millions of bbis. on date shown) 


Mar. 2 

1956 
25.902 
10.932 
36.834 


Mar. 4 % 
1955 Change Change 
22.705 + 3.197 + 14,1 
9.136 + 1.796 + 19.7 
841 +4.993 +15.7 


District 

East Coast 

Gulf Coast 
Total Coastal 


Appalachian 
Ind.-tll.-Ky 
Okla.-Kans 
Other Inland 
Total iniand 


2.052 ?.138 086 4.0 
639 1.219 11.8 


Mo 7.5 7.142 
Total East of Calif 
California 960 


Total U. S 1 55.932 





194.668 182.343 


045 20.000 


5.62 24.298 


44.293 


KEROSINE STOCKS TOTAL MIDDLE DISTILLATE STOCKS 


(Millions of bbis. on date shown) (Millions of bbis. on date shown) 


Mer. 2 
1956 
8.639 
3.154 

11.793 


Mor. 4 % Maer. 2 Mor. 4 % 
1955 Change Change 1956 1955 Change Change 
8.041 } 598 ‘ 1 4 44.541 40.746 3.795 + 12.3 

089 6 + 2.1 14.086 12.225 1.861 + 15.2 

‘ ( 4 42.97 5.656 

002 
411 
200 
468 
101 








Natural Gas 


DEMAND 


for Natural Gasolines 
LPG and LRG 


THOUSANDS OF 8/D, MONTHLY AVERAGE 


PRODUCTION 


of Natural Gasolines 
LPG and L&G 


| THOUSANDS OF B/D, MONTHLY AVERAGE 
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and Refinery Gas Liquids 


SUPPLY AND DEMAND STATISTICS 
(Bureau of Mines Data) 
CURRENT PRODUCTION 


(1000 b/d monthly average) Dec. 1955 Nov. 1955 


At Natural 
Liquefied Petr« 
Natural Gasoline 
Condensate 
Finished 

Total 
Cyc 


Gasoline and Cy 
leum Gas 


and 


ling Plants 
lsopentane 


Gasoline, Naphtha 
Natural Gasoline and 

ling Plant Production 

Liquefied Refinery 
Total Marketable 
Lease Condensate 
Total Natural 


and other 


Gases 


Gas Liquids 


Gas juids 


CURRENT DEMAND (1000 b/d monthly average) 


PG 
Nat 


and LAG 
ura Gasoline 
Total Marketable 


Isopentane and Other 


Gas Liquids 


CUMULATIVE PRODUCTION (1000 bbis.) 


PG LRG 
Gasoline 8° 
Marketable 


and 
Natural 
Total 


pentane 
quids 


and Other 


Gas | 


CUMULATIVE DEMAND (1000 bbis.) 


PG and LRG 


Gasoline, Isopentane ar 


rketable Gas Liquids 


STOCKS (1000 bbis., end of month) 1955 Nev 


LPG and LRG 
Natural Gasoline 
Tota Stocks 





HOT FORGED from solid, 
rectangular steel bars, de- 
leaned’ and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES |! 
FOR ALL TEMPERATURES ! 





Standard & Double 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 4000- 
Ib. sizes 4" wo 4”; 
6000-lb. sizes Yo” 
= 2’. 


ae 











ORIFICE i 


UNIONS 


With screwed or 
socket weld ends. 
4000-Ib. and 6000- 


2 Be 
(m 














ALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel of 


orifice seats. 3000-lb 


eines only 


(FULL STAINLESS & .% 


FULL ALLOY 
STEEL UNIONS 


With screwed or 
socket weld ends 
4000-lb. and 8000-Ib 




















\ Service 


WRITE FOR CATALOG I! 


Showing the Complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE & 
FITTINGS COMPANY 
150 MILL ST. * CATAWISSA, PA. 





Information Offered 
in the Advertisements 


Do you need detailed informa 
tion on a specific subject? Check 
through this easy-to-use index of 
literature and data being offered 
in this issue's advertisements 


AMMONIA SYNTHESIS, process design 
and fabrication, bulletin 0-54-| 
Foster Wheeler Corp. See ady't. p 
123 


ANALYSIS SYSTEM, combustion, data 
file 19J-46; A. O. Beckman, Inc. See 
adv't. p. 160 


CATALYSTS, many types and shapes 
booklet; Harshaw Chemical Co. See 
adv't. p. 108 


CHLORINATORS, for slime control 
booklet RA-2061-C: Wallace & 
liernan, Inc. See ady't. p. 168 


CLEANING COMPOUNDS, for process 
equipment, bulletin F-3751; Oakite 
Products, Inc. See adv't. p. 120 


CONTROL SYSTEMS, scanning and log 
ging, bulletin 98268; Taylor Instru 
ment Cos. See adv't. p. 161 


CooLinGe TOWER TESTING, booklet de- 
scribes method; Marley Co. See 
adv't. p. 156 


FURPURAL, for solvent extraction, bul 
letin 203-A; Quaker Oats Co. See 
adv't. p. 26 


Host, rubber, for handling petroleum 
products, booklet; Boston Woven 
Hose & Rubber Co. See adv't. pp 
4 4 


ILLUMINATORS, gage, data unit avail 
able; Jerguson Gage & Valve Co 
See adv't. p. 114 


INSULATION, industrial, pipe and block, 
folder; Philip Carey Mfg. Co. See 
adv’t. p. 21 


INSTRUMENT TUBING, coated, bulletin 
L-6506; Samuel Moore & Co. See 
adv't p. 14 


MATERIALS HANDLING, fork lift trucks 
bulletins; Baker-Raulang Co. See 
adv't. p. 103 


Mist EvImMinators, bulletin ME-106 
Metal Textile Corp. See adv't. p. 34 


Mixers, side and top entering, 8 cata 
logs and data sheets available; Mix 
ing Equipment Co. See adv't. p. 44 


Mixers, portable, side and top enter 
ing, 3 bulletins; Eastern Industries, 
Inc. See adv't. p. 119 


MIXING, by jet eductors condensed 
catalog J-1; Schutte & Koerting Co 


See adv't. p. 169 


PACKING, yarn, for high peripheral 
speeds, bulletin 321; Crane Packing 
Co. See adv't. p. 152 


PACKINGS, metallic, file DMPP; Dura 
metallic Corp. See adv't. p. 154 


PRESSURE TRANSMITTER, pneumatic 
bulletin 340; Manning, Maxwell & 
Moore, Inc. See adv't. p. 91 


RADIOCHEMICALS, new Catalog de 
scribes uses; Baker & Adamson 
Gen’'l. Chem. Div., Allied Chemical 
& Dye Corp. See adv't. Cover 3 


Recorpers, electronic, catalog 60 
100-1; Thermo Electric Co., Inc. See 
adv't. p. 162 


ReprRAcTory Lininos, hydraulic set 
ting, brochure RC-28A; Johns-Man 
ville. See adv’t. p. 104 


REFRACTOMETER, for continuous proc 
ess control and monitoring, bulletin 
CEC-1839 X20; Consolidated Elec 
trodynamics Corp. See adv't. p. 147 


SCREENS, woven wire, various metals, 
bulletins 6, 7 & 8: Cleveland Wire 
Cloth & Mfg Co. See adv't p 102 


SorPTIVE MATERIALS, clay, prevent 
catalyst poisoning, booklet; Minerals 
& Chemicals Corp. See adv't. p. 35 


STeAM GENERATORS, for solid, liquid 
and gaseous fuels, bulletins; Henry 
Vogt Machine Co. See ady't. p. 155 


STEAM TRAPS, impulse type, bulletin 
Yarnall-Waring Co. See adv’'t. p. 29 


STEAM TRAPS, catalog contains com 
plete data; Armstrong Machine 
Works. See adv't. pp. 42-43 


STEAM TRAPS, bulletin 10-55; W. H 
Nicholson & Co. See adv t Pp 134 
TEMPERATURE INDICATORS, and reé 
corders, new catalog; Electric Auto 

Lite Co. See adv't p 166 


JNIONS, forged, types for various ser 
vices, catalog 11: Catawissa Valve 
& Fittings Co. See adv't. p. 140 


Varpor EQUIVALENT APPARATUS, fo! 
laboratory use, circular 1256; Cen 
tral Scientific Co. See adv't. p. 20 
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Another Example 


oy 
Lfficient Power 


at Lower Cost Flexible Cooper-Bessemer V-angle 
compressors handling pressure 
maintenance in the Rangely, Colo 


rado field. Inset shows high pres 


SS ee 


sure compression cylinders on one 


of the compact GMXA's 


e HOW PACKAGED COOPER-BESSEMERS 


“k eep pressure 


up, costs down” 


in the Rangely Field 


ERE, eleven Cooper-Bessemer GMX and GMXA 
compressor units are keeping pressure maintenance 


and costs ‘well under control.”’ 


Located in four different stations, these 330 and 375 hp 
Cooper-Bessemer compressors handle pressure mainte 
nance with minimum attention and maximum operating 


effectiveness. 


Designed especially for this type of field service, these 
tested Cooper-Bessemers save time and installation cost 
because they're packaged and skid mounted. . fully 


assembled and ready to go to work in a hurry, 


Shreveport Ss! 
D.C New Orleans, la 
Pampa and Odessa 


Tu sa 
New York 
Houston 


Louis los Angeles 


Washington 
Dallas 


Greggton Texas 


Chicago 
San Francisco 


Seattle 


If field requirements should change, these compact units 
can be transported by either truck trailer or railway flat 
car. Except for the concrete slab foundation and a mini 
mum of connection piping, the entire installation can be 
quickly moved and re-installed for economical and de 


pendable service in another location 


For complete details on these and other heavy-duty 
Cooper Bessemer V angle compressors, ranging in horse 
power from 200 to 4000, consult the nearest Cooper 


Bessemer office listed below 





MOUNT VIRHON, OnIO 
Wash 





COOPER-BESSEMER OF CANADA, LTD 


11304, 119th St 


r 
COOPER-BESSEMER 


ceove city 


Edmonton and 615 Second S1.,5. W., Calgary, Alberta, Canada 


Pinna” 





FOR INFOR- 
MATION ON 
ANY PRODUCT 
OR SERVICE 
IN THIS 

ISSUE SEE 
INSTRUCTIONS 
BELOW 





ww 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products, or 
services which interest 
him. This code letter 
appeaors in poranthe- 
ses following the ad- 
vertiser's name. 


Circle the code letter 
on the “Advertised 
Product Inquiry” card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 


card... no postage is 
required. 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 
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get the latest details on the newest in 


D—NEW OR RENEWAL SUBSCRIPTION 
New [ ] 1 year—$2.00 |} 3 years—$4.00 [] 


© Equipment and materials 





@ Services 


© Helpful literature 


Read the reviews in the What's New section on the 
following pages, pick out the items that interest you 
then circle the corresponding number in Area “‘A"’ 
on the Reader Service Card. 


B More on Advertised 
Products 


do you want to know more about products o1 
services advertised in this issue of PETROLEUM PRo- 
CESSING, Or get copies of the literature offered in the 
ads? Refer to the Advertisers’ Index on the pre- 
ceding page for key numbers to circle in Area ‘‘B’’ 
on the Reader Service Card. 


C Special Reprints Available 


. do you need reprints of PETROLEUM PROCESSING’s 
special reports, articles or Data Sheets? If so, sex 
the other side of this sheet for order numbers and 
prices, then use Area ‘‘C’’ on the Reader Service 
Card to order them. We'll bill you later. 


D Are You a ‘Pass-on’’ 
Reader? 


get your own personal copy of PETROLEUM PrRoc- 
ESSING promptly every month at low rates. Just check 
your choice in Area ‘‘D’’ on the Reader Service 
Card—we'll send your bill later, after you start getting 
your copies, 
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Use these handy Reader Service Cards for 


A—More details on What's New items 


C—Special reports, articles and Data Sheets 


D —New or renewal subscription orders 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 


| 
| 
| 
| 
B —information on Advertised Products 
| 
! 
| 
| 


PETROLEUM PROCESSING 
Reprints 


Need more copies of the following reprints? If so, check 
the numbers of items wanted and circle them on Area 
“C” of the Reader Service Card. We'll fill your order 
right away, and send you a bill. 


@ Chemical Treating of Petroleum Fuels—from crudes 
through gasolines and naphthas to remove and/or 
convert impurities. Four articles. 24 pages— $0.75; 
Circle R12. 


@ The Heat Exchanger—covering process and mechani- 
cal design, cost estimating factors, types of construction, 
etc. 32 pages—$1.00: Circle R8. 


@ Vaporization Equilibriam Constant and Activity Co- 
efficient Charts—for conditions up to system critical 
point. 48 pages—$1.50: Circle R1. 


@ Refinery Instruments, What Makes Them Tick?— 
covering flow, level and temperature measurement; con- 
trollers, control valves and pneumatic transmission. 40 
pages—-$1.00: Circle R2. 


@ Catalytic Reforming Survey—with trends, theory 
and processes for catalytic reforming and aromatics re- 
covery. 48 pages——$0.75: Circle R3 


@ Clip-n-File Sheets—$0.20 each, any 6 for $1.00. 
Process Data Sheets (PDS’s) are 3-page fold-outs with 
flow diagram, process description, conditions and eco- 
nomics. Engineering Data Sheets (EDS’s) are two pages 
on special heavy paper to allow repeated handling and 
reference use. 


PDS No. |, Ethylene Oxide Circle R4 
PDS No. 2, Butadiene - Batenes Circle R5 
PDS No. 3, L’Azote Ammonia Circle R6 
PDS No. 4, Ethylene—Kellogg Circle RY 
PDS No. 5, Fluid Coking Circle R10 
EDS No. 1, Pressure Fundamentals Circle R7 
EDS No. 2, Temperature Fundamentals Circle R11 
EDS No. 3, Fluid Flow Fundamentals Circle R13 
EDS No. 4, Flow Restrictions in Pipe Circle R14 


Prices for quantity orders furnished on request. 
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WHAT'S NEW... 


Drafting Template... 





Helps Layout of Graphic Panels 


A new drafting aid—called the 

Layout Template”—has 
been developed by Panellit, Inc. De 
signed to reduce the time required for 
graphic panel layouts, the template has 
scaled outlines of the most frequently 
used industrial instruments 


Panelgraph 


The scale 


is 2 in. to the foot—or 1/6 actual size 


The template also contains outlines for 
pumps, valves, vessels 


and other sym- 


bols usually represented on a graphic 


panel 
Based on its use in their own draft 
ing room Panellit engineers claim that 


the template can cut drafting time in 
half for a complicated graphic layout 
Although it 
own drafting department where it has 
the Panellit tem 
plate is now available to the 


Was developed for the 
heen used extensively 
instru 
ment industry, and to any engineering 
group making their own graphic 
els. 


pan 


[he template is made from 20-gage 
frosted plastic and is available at a 
price of $5.00. Panellit, Inc., 740) 
North Hamlin Ave., Skokie, Illinois 

Circle No. 1 on Reply Card 








Non-Metallic Pipe 


is now available 
well-known steel tubing and pipe pro 


from another 


duce! 


Iwo types of polyvinyl chloride pipe 


are available a normal impact 


grade with high chemical resistance 


and a high impact grade with less chem 
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ical resistance but greater strength 
They are designated Carpenter “PV¢ 
No. |” and ¢ arpenter “PVC No. 2 


respectively Both types are easily lab 


ricated on standard metal and wood 


working and can be 
threaded 


and 


equipment 
machined 
welce d 


sixth i 


formed sawed 


hot gas-welded solvent 

[he 
much as steel pipe and have a friction 
loss one-half that of 
PVC pipe is available in Schedules 40 
and 80 in nominal 


mater ials weigh one 


stecl Ihe new 


i7Zes ranging trom 
in. to 4 in. All pipe is furnished in 
10 and 20 foot length 
plain ends 


Alloy 


standard with 
Ihe Carpenter Steel Co., 
nion, N. J 
No. 2 on Reply Card 


lube Division, | 
( ircle 


Cement for Plastic Pipe 


... makes joints stronger than the pipe 
itself 
chloride (PVC) pipe with a paint brush 


It can be applied to polyvinyl 


and will permit handling the pipe in 
an hour. Working strength is reached 
in 48 hours 

techni 


De veloped by laboratory 


cement allows solvent 


PV¢ 
the Society of Plastics Industry 


cians, the new 


welding of any pipe approved by 
A re 
cent example indicated that the use of 
this cement will appreciably reduce in 
Stallation costs of plastic pipe 

\ three-man crew with no previous 
tkOO feet 


experience was able to lay 


of 3 in. PVC pipe in less than two 
hours. The job included installation of 
80 fittings. When the same crew laid 


a similiar line of screwed carbon steel 


pipe it required 4 hours. The shorter 


installation time for the plastic pipe 


solvent 
Tube turns Plastic, Inc., 2929 
Louisville 11, Ky 

3 on Reply Card 


was attributed to the ease of 
welding 
Magazine St 


Circle No 





Valve Swivel 


features an inlet check valve 
which prevents the hose trom draining 
vhen the pumy hut off 

Made especially for liquid-dispen 

ng nozzk ind hose line thi No 
9” Swivel eliminates strain on the hos 
line and prevents rotary motion of the 
hose from causing kinking or twisting 
Ihe valve has an “O" ring which seal 


against any tapered mac hined surface 


When the wivel bod ind tail are at 


tached they will not pull apart under 

ire bver-lite Coupling Co., Ine., 

145 West 54th St.,. New York 19, N.Y 
Circle No. 4 on Reply Card 





Whaeot's New! 





Heavy Duty Pump... 


Handles Mud or Sand 


After on-the-job testing, a new dia 
phragm pump for muck, mud, sand 
and sewage is now in production and 
available for use. With a pumping ca 
pacity of 5,000 gal/hr., the Model 
ODP 3 is claimed to solve many of the 
de-watering problems encountered in 
field construction 

Easy to carry and move around, the 
new pump weighs only 120 Ibs. It can 
be set up in almost any location and 
will run for 6 hours at full capacity, 
consuming only | gallon of fuel. Pow 
ered by a single-cylinder, two-cycle 
gasoline engine, the operating speed is 
between 1500 and 2850 rpm 

For different pumping conditions 
the engine can be hand-regulated by 
i throttle on the float-type carburetor 

slow speed for seepage control and 
pumping. At 
full throttle the pump makes approxi 


full speed for capacity 
mately 63 strokes per minute 

Wear and maintenance is held to a 
minimum by using anti-friction bear 
and heat-treated 
in the pump end 


ings cut steel gears 
The gears are com- 
pletely enclosed and the flapper valves 
in the suction and discharge fittings are 
self-cleaning to prevent clogging 

The Model “20DP3" will dry-prime 
up to 15 feet., and has a guaranteed 
suction lift of 28 ft. Total head is 50 
ft. It is supplied with 3-in. fittings and 


ify 


| 


adapted for use with a 2-in 
hose. Homelite, 75 Riverdale Ave 
Port Chester, N. Y 

Cire le No 5 on Re ply Card 


can be 


Graphic Panel Recorders 


produce a permanent record on 
either continuous strip charts or IBM 
card charts 
The new 
ries 


“American-Microsen” Se 
130 electronic recorder is 
able as a microammeter, in ranges 
from 0-200 microamperes to 0-100 
milliamperes—or as a millivoltmeter, 
in ranges from 0-20 millivolts to 0-100 
volts. Input sensitivity to 6700 ohms 
per volt is available 

Che recorder measures input signals 
with an electro-mechanical transducer 


avail 


and amplifier, which drives a rotary 


solenoid to position the pen. A feed 
back spring from the pen arm to the 
input 


pen position with the input signal. The 


transducer force balances the 


eliminates the usual 


limitations of low-level electrical meas 


resulting power 
urements, 1.¢c., pivot friction errors, v! 


bration effects and excessive mainte 
nance 
0.5% of the 


range and repeatability is better than 


Accuracy 1s within 


0.25% of range. The recorder will re 


spond to input changes of less than 


0.2% of range. High or low alarm 


contacts can be furnished with it. Con 
Manning, Maxwell & 
Moore, Inc., Stratford 


c ircle No 


trols Division 
Conn 


6 on Reply Card 
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Two-Bolt Hose Clamp 


permits easy replacement of fittings 
on high pressure hoses with ratings up 
to 3,000 psi 

The Flex-O-Tube 
fitting is made of heavy malleable iron 


Dynalok” clamp 
and is secured with two large heat 
treated bolts. Besides use as a replace 
ment fitting it can be taken off and be 
[he formed 
clamp permits accurate assembly by 
maintenance personnel 

For use with all standard-type high 
pressure 


easily reassembled again 


hoses of the proper dimen 
sion, the triple wire braided hose and 
clamp are rated for pressures 


3,000 psi. With double wire hose it ts 


up to 
also rated up to 3,000 psi. However 
with single wire hose it has a 2,500 psi 
rating; and used with two fiber braided 
hose, it is rated for service up to 1,500 
psi. Flex-O-Tube Div. of Meridan Corp., 
2525 Jim Daly Rd., Inkster, Mich 
Circle No. 7 on Reply Card 
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Here's a process-control instrument built on experience ...CEC’s 
38-201 Process Refraciometer. This process analyzer was proved 
around the clock for several years in actual process operations at 
the various refineries of its original designer, the Phillips Petroleum 
Company. Now, as a “Consolidated-Phillips” instrument, it’s backed 
by Consolidated Electrodynamics’ nationwide service organization 

assurance of interruption-free service for years to come. And 
CEC’s experienced Application Service is available to discuss applica- 
tions, diagnose problems or aid in the development of new automatic 
analysis and control systems 

Here’s above all a practical process monitor and controller, which 
can materially lower your costs and raise both throughput and quality 
For the complete story of the 38-201 Process Refractometer, write 
today for Bulletin CEC-1839 X20 


for 


... the 
ad 3 4 @] OF EF 
REFRACTOMETER 


Consolidated Electrodynamics 


CORPORATION 


Formerly Consolidated Engineering C orporation 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena, California 


0 n: A j \ ta, Boston, Buff ( 
, Ww 


the 38-201 measures the difference in refractive 
index between a liquid standard and a flowing liquid 
sample obtained directly from a process line. Re 
fractive index is related to density and thus is able to 
provide a direct indication of relative composition 
changes in binary mixtures, When the process stream 
is complex a binary mixture is approximated when 
ill but one or two key compounds remain reason 


ably constant 


if 
RUGGED CONSTRUCTION—explosion-proof design 


permits use anywhere, even out-of doors 


STABLE, DRIFT-FREE OPERATION the differential 
principle design provides freedom from ambient 
temperature changes Sample temperature, pressure 


and flow are closely controlled and stabilized 


HIGH SENSITIVITY — maximum full-scale sensitivity 
is 0.0012 Refractive Index Units, minimum is 0.24 
Unit observes both plus and minus deviations of 


the flowing sample 


SIMPLICITY — contains no controls requiring routine 
adjustment; once unit has been placed in operation, 


the operator makes only an occasionil inspection 


FREEDOM FROM MAINTENANCE. basic design sim 
plic ity keeps unit operating without attention for 
long periods. If repairs are required, all electronic 
and optical assemblies are easily reached, and can 


be replaced quickly with standardized spare units 


FRACTIONATOR CONTROL -Process Refractometers: 
are saving hundreds of dollars per day through 
maintenance of product composition at Phillips 


Petroleum Company 


AUTOMATIC CONTROL readily achieved by mak 
ing the Process Refractometer an element of a feed 
back loop. Deviations from the desired R.I. then 
automatically adjust process parameters to bring 


end product back to standard 


BLENDING CONTROL by using a sample of cor 
rectly blended liquid as the standard, the Process 
Refractometer, through use of variation in the sam 
ple R.I. to actuate pneumatic controllers, automati 
cally controls blending operations, cuts losses from 


faulty produc t 


The Consolidated Phillip group also include 


18-101 
infrared 


Gas Analyzer 
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EVER-TITE 
Standard Adapter 
and Coupler 


EVER-TITE 


-the best quality 
QUICK COUPLINGS 


A. 


You save time and 
money when you use 
Ever-Tite Couplings 
because they speed-up 
deliveries, prevent 
leakage, and save 
wear on equipment 


Tightness is pre 

determined in manu- 

facture by positive 
4 gasket compression 
There are no sliding 
rings—no springs, 
ball bearings, snaps 
or lugs to fit. You 
just slip the coupler 
over the adapter, and 
close the handles 


EVER-TITE 
Adapter and 
Coupler 


If you want to get 

the most in coupling 
value get Ever-Tite 
The Ever-Tite Trade- 
mark is a hallmark 

of dependability 

in fittings for the 
petroleum industry 
proved by 18 years 
of pre-eminence. Ask 
your distributor now. 
EVER-TITE COUPLING CO. INC 


254 West 54th Street 
New York 19, N.Y 


EVER.-TITE 
Shank Hose 
Coupling 


Dust Cop 
EVER-TITE Dust Protectors 
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Heat Transfer Unit 


uses molten salt for process tem- 

peratures between 650 and 1000°Ff 

Heat ts transferred by molten salt 
from the unit itself to process vessels 
at no pressure. Close control of tem 
perature is possible by regulating the 
amount of electric energy put into the 
molten salt. The molten salt is circu- 
lated throughout the heat transfer sys 
tem by a submerged impeller pump 

For laboratory use at temperatures 
between 650 and LOOO°F, the Beth- 
lec heating system uses a eutectic heat 
transfer salt marketed by DuPont as 
Hi-Tec.” A range of heating capaci 
ties from 10,000 to 250,000 Btu/hi 
is available in three tank sizes. A low- 
temperature cut-out prevents operation 
of the pump until the salt is molten 
A high temperature alarm sounds at 
a limit of 1000°] 

The salt heat transfer medium has 
pressure. And it its 


non-corrosive 


negligible vapor 
non-toxic non-fouling 
and chemically stable and inexpensive 
For exothermic reactions the same sys 
tem can be hooked up with a cooles 
which will remove the excess heat 
Bethlehem Foundry & Machine Co.., 
Bethlehem, Pa 
Circle No. 8 on Reply Card 
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Safety Shield 


with special features gives greater 
protection to lab personnel 
Instead of clamping the shield to its 
feet with wing bolts, a broad vise-like 
jaw closed by lever 
gripping the laminated 
with greater safety 


action permits 
shield 
Accidental bump 
ing of the shield will not break the 


glass; neither will excessive tightening 


glass 


of the clamp when using the new jaws 
rhe increased clamping area also pet 
mits lifting the shield with feet at 
tached for moving to a new location 
Ihe shield itself is available as a 
wrap-around protector, with two side 
panels attached to the main 
panel. The three-piece shield will ex 
ted to a full frontage of 58 by 30 
inches. Either the safety shield or the 
special “Safety-Sure” foot is available 
separately. Fisher Scientific Co., 711 
Forbes St., Pittsburgh 19, Penna 
Circle No. 9 on Reply Card 


front 


Combustible Gas Analyzer 


is portable and completely self 
contained, except for a source of 110 
volt power 
It is a continuous sampling system 
operated by a 
mounted 


motor-driven pump 
inside the unit A 
meter always indicates the gas or va 


Both 


visual and audible “high gas” signals 


visible 


por concentration being tested 
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+ « Wipewtes 
~* gt 
sles (ES 


ra 


board your ship, 


plane ( merica on the go 
that you ‘ go. Refractory 
mur highway, 

liner, the tainles 

amliner, the wings for your plane 
that move owes it 

contained by 

relractories 


or days, for 


tered’? Where 


Refra 
GENERAI REFRACTORIES COMPANY 


P id 


A COMPLETE REFRACTORIES SERVICE FOR THE PETROLEUM INDUSTRY 


LITECAST 50—A hydraulic-setting insulating cast- 
able refractory material, having a density of ap- 
proximately 50 Ibs. per cubic foot. Its extreme 
light weight and exceptionally low thermal con- 
ductivity make it an efficient and economical heat 
insulator. Recommended for vessel linings and 
backing for brickwork for other heavier castable 
refractory materials. 


- - 
a - a 


LITECAST-50 


wren STetaote 


a BRIK-CAST 





b 
\ 


HIGH-STRENGTH BRIK-CAST A hydraulic-setting 
castable refractory material unique in that it con- 
tains more bonding agent, which results in a 
product more resistant to the physical actions of 
impact, erosion, and load bearing. Used exten- 
sively for lining regenerator chambers and catalyst 
lines in catalytic cracking units, 


LITECAST 50-M— A SO-pound density insulating cast 
able, having a high degree of purity, used as a 
liner in vessels and lines where atmospheres must 
be controlled, or contamination of internals must 
be avoided. LITECAST 5S0-M may be applied in 
the same manner a tandard hydraulic-setting 
castables 


BRIK-CAST 3000—-A hydraulic-setting castable refrac 
tory material, composed of clays and bonding 
agents having the highest purity, resulting in a 
product with a high operating temperature (3000 
F.), and resistance to reducing atmosphere in 
carbon monoxide attack. Recommended for sul 
phur burner chambers and other vessels operating 
above normalcrackingand reforming temperatures 


SIHOLIWdIIa IWaINID 





BRANCH ¢ 


Roll perfect 
tube joints 
fast... with 


So simple to 
operate, 

even the most 
inexperienced 
man can 

turn out 
perfect 

tube bundles, 
fast! 


AIRETOOL’'S new, electrically controlled automatic tube expansion 
control system makes it possible to roll perfectly bonded tube joints 
in half the time usually required by old manually controlled methods 
With the AIRETOOL Expansion Control System, the ball bearing type 
expander is controlled by an electric motor regulated by the control 


ystem 


the control mechanism 


When tubes have reached the proper expansion and tightness 
automatically 


shuts off the power. Seven 


motors, covering every range of powel needed, are available for use 


with the control 


to continue operations without 


@ Cuts Maintenance Cost 

@ Boosts production output 

@ Eliminetes over-expansion 

@ Permits tubes to be rolled to 
maximum tightness without in- 
jury te tube ends or distortion 
to tube sheet ligaments 


PRICES 


REPRESENTATIVES 


f 


Me. 


PEAN PLANT 


(To obtain more 


data on advertised products see page 


You simply set the calibrated dials for the type of 
metal and tube size, and you're ready to go to work 


Can you afford 


these AIRETOOL advantages 


@ Eliminates cold worked metal 
stresses in tubes 

@ Gives tight, leak-proof joints 
every time 

@ Cuts tube rolling failures to 
absolute minimum 

@ Completely portable 


We'll be glad to give you an on- 
your-job demonstration. Contact 
your nearest AIRETOOL represen- 
tative, or write, wire or phone the 
AIRETOOL Mfg. Co., 318 S. Center 
St., Springfield, Ohio. Also ask for 
full details and information on 
AIRETOOL tube maintenance 
equipment suited to your needs 


AIRETOOL 


MANUFACTURING COMPANY 
316 S. Center St. 
SPRINGFIELD, OHIO 
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indicate approach to lower explosive 
limits. A built-in “trouble indicating” 
tells of difficulty with the 
indicating light or audible signal. Op- 
erating power required is 100 watts 
from a 110 volt 
Davis Instruments, 47 
Newark 4, N.J 

Circle No 


circuit any 


60 cycle source 


Halleck St., 


10 on Re ply 4 ard 


Tilting Motor Base 


. automatically takes up belt stretch 
and absorbs starting loads 

The “Tens-A-Matic 
duces the time required to change a 
belt by allowing the motor to be tilted 


motor base re 


forward and blocked in place during 
the After the 
stalled the base permits proper tension 


operation belt is in 
adjustment for the new belts. There ts 
no need to the the 
belts. The base is available for motors 


realign motor or 
ranging in size from fractional to 200 
hp. Murray Equipment Co., Inc., 
11350 Schafer, Detroit 27, Mich 
Circle No i! on Reply Card 


New Pressure Gage 


... Operates under prolonged exposure 
to high temperatures and radiation. It 
will give readings up to 200 psi under 
a constant 100°F, and operate in a ra- 
diation flux of | million Roentgens per 
hour 
rhe 


sure-sensing 


instrument consists of a pres- 
differential 


meter to 


bellows a 
transformer and a indicate 
the output 


It operates by measuring the change 


Variations in transformer 
in electrical output in the secondary 
of the differential transformer 
by movement of the By direct 
linkage the core is connected to the 
bellows. Any 
the bellows causes a directly 


caused 


core 


change in pressure on 
propor 


tional movement of the core. This in 
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to meet exacting lubrication standards, specify 


ENJAY PARATONE’ 


viscosity-index improver 


Varatone for compound 


vith 


Eenjay 


Refiner and | ser 
combine ct lick-starting properties 


character 
for a prompt solution to your additi 
additives, ha 


count on Enjay f 
ey 


You ean als 
lems. The Enjay troleun 


! 


Company, ploneer in pe 
| man 


with oll 


companies and lead ny engine 
of additive 


Whatever your use 


experience n working 


to de elop additive formulations 


experience 


Pioneer in 


Company—your only 
s and lubricant Petroc hemicals 


benenit [rom tnis 
For complete information, write or call the Enjay 
e line of additives (Paramins®) for fue 


15 WEST Sist STREET, NEW YORK 19, N. Y. 


source of a com) 
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OE LL ELL 
at High Peripheral Speeds 


' tk kale 


CHEMLON YARN 
PACKING STYLE C-30 


BY “JOHN CRANE” 


Chemlon Yarn Style C-30 extra tough packing gives you two 
important advantages not provided by other types of braided 
or molded Teflon packing: 1) positive sealing efficiency at high 
peripheral speeds; 2) cooler running stuffing box under severe 
service conditions 

Style C-30 can be used to handle the most destructive acids, 
alkalis or solvents. The excellent thermal properties of Teflon, 
combined with the softness, resiliency and fluid retentive prop- 
erties of fine fiber construction, adapt it to high temperature 
conditions to +300°F. The packing is made firm and dense by 
means of a special process which eliminates large voids. 

HERE’S PERFORMANCE PROOF:— Fluid handled: 45% H.SO, 
(impure) at 170°F.—Operating conditions: 14" pump shaft at 
1700 rpm. or 555 fpm. peripheral speed. Results: 46 days good 
service. Previous best service record 7 to 10 days. 

Chemlon Yarn Packing Style C-30 is available in spool or coil 
form, in a wide range of sizes from '<" up. Can be lubricated with 
Teflon suspensoid or various types of lubricants. 


Send for Bulletin No. P-321. Crane Packing Co., 6432 Oakton St., Morton 
Grove, Ill. (Chicago Suburb! 
in Canada: Crane Packing Ceo., Ltd., Hamilton, Ont 
* DuPont Trademark 


CRANE PACKING COMPANY 


Orrices in ALL PRIN PAL Ties 
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turn induces a variation in the electric 
output of the transformer 
Since many applications of this type 
of gauge are in systems where leakage 
is detrimental. the bellows, located im- 
mediately below the transformer, serve 
as a secondary seal. The bellows and 
transiormer constitute one compact 
unit connected by cable to the re- 
ceiver. [he gauge is not temperature 
sensitive. Callary Chemical Co., 20! 
N. Braddock Ave Pittsburgh 8. Pa 
Circle No. 12 on Reply Card 


Signalling Tachometer 


not only indicates speed but sig 

nals overspeeds and  underspeeds 
through self-contained power relays 

The high and low speed pointers ad 
just independently, so that they may 
be used for sounding alarms, turning 
on signal lights, opening or closing 
valves or other applications at any de 
sired speed settings. A manual reset 
push button is used to reset the tach 
ometer after the relays have signalled 
a high or low speed 

Any one of 48 different scales 
marked in any rate such as rpm, fpm 
etc. is available. Metron Instrument 
Co., 432 Lincoln St., Denver 3, Colo 
rado 


Circle No. 13 on Reply Card 


Pipe Coating 


. Claims superior corrosion resist- 
ance, after one-year ship board testing 

An extensive one-year test with sour 
crude oil held aboard the “S.S. Bulk 
Star owned by National Bulk Car 
riers, Was made to determine the cor 
rosion-resistance of a new coating of 
nickel-alloy. Installed as a section of 
the heating coils in the 23 centerline 
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RIGHT 
HERE... 


»« « there’s enough difference to make ALL the difference 


very single finished Scovill Heat Ex 


i changer Tube is 
000-lb. hydrostatic pressure test and an 8O-lb. ai pre 


of experienced i pector Very seldon 
it this pommel yet thi ind other 
perfection are alw 


inder the eves tialye fail 
pection for tuty 

' 
Before Scov cchan " hese tinal 
production 


benches. specialized I 


md controis th 


sured their inherent uniformity 


COMPO ion 
ith soundness in metal structure mooth surtace 
free trom defects. Scovill safeguar 

1 tubes in top physical condition in essential 
to dependable heat ex 


Scovill Techni 
tube alloys for 


el 0 


on most comprehen 


Scovill Manufacturin 
99 Mill Street YW iterb 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty « Admiralty ¢ Arsenical Admiralty « Monts Mets 


Arsenical Copper + Copper Micke! 10 & 20 


* Wavel Brass + Red Brass 85 * Deoridized Copper 
* Aluminem Oress + Aleminem Bronze § * Duples Tube 


« Copre Micke 10 








DURAMETALLIC Packings 


. wherever you have stuffing boxes to be 
repacked, specify Durametallic “Engineered 
For The Job” products for longer packing life 


and satisfactory sealing service 


Write today for our packing File No.Ompp 


DURAMETALLIC CORP. 
KALAMAZOO, MICHIGAN 


LITHIUM METAL AND ALLOYS 
LITHIUM HYDRIDE 

LITHIUM HYDROXIDE 

LITHIUM CARBONATE 

LITHIUM CHLORIDE—BRINE—ETC. 


aaywoor 


Pioneers in Lithium 
since 1901 


MAYWOOD CHEMICAL WORKS 
MAYWOOD, NEW JERSEY 
ESTABLISHED 1895 


(To obtain more data on advertised products see page 
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cargo tank, it was subjected to severe 
corrosion action of the hot sour crude 
oil and salt water ballast. The test sec 
tion was in constant service for the en- 
tire test period of one year 
Conducted by the New York Test- 
ing Laboratories, the test is claimed 
to prove that the life of the heating 
coils can be increased several times 
Normal life of uncoated mild steel 
heating coils without repair has been 
only 6 months in this service. The cost 
of replacement is estimated at over 
$90,000 per ship. Niphos Process Sales 
Corp., 19 Rector St., New York City 


Circle No. 14 on Reply Card 


Impact Fittings 
for pneumatic material-handling 

systems can be reversed or replaced 
when subjected to abrasive use 

Made from an especially hard alloy 
(Ni-Hard) that provides a high abra- 
sion resistance (Brinell hardness of 
550), the wear-back is designed for 
long service. The fitting bodies are 
cast from “Ashcolite’” metal—a hard, 
chrome-iron alloy with a Brinell hard 
ness of 340 to 360 

Because it can be reversed in serv- 
ice, wear can be distributed over the 
entire wear-back, greatly increasing 
the life of the fitting. A cast insignia 
readily indicates whether the piece is 
in its Original position or has been re- 
versed. The discharge end is elongated 
to remove the pipe connection as far 
as possible from eddies created by the 
turn, which reduces wear at the con 
nection 

Cast with plain ends, the fittings are 
connected to straight sections of pipe 
with sleeve couplings and thus allows 
easy alignment with the pipe. Adaptors 
for connection of the fitting to flanged 
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THIS 
400,000 
Pounds 


STEAM GENERATOR 


Gives Top Performance 
in a Leading Texas 
Petroleum Refinery 





; 
’ 
eg ii) RIGHT —> 
Le nf Mm LONGITUDINAL 
Viele J. Y gel = SECTION THROUGH 
weatlal =! THE UNIT 





PRINCIPAL DATA 
400,000 pounds per hour capacity. 


Fusion welded steam and water 
drums designed for 700 Ibs. S.w.P. 


6-6" DIAMETER « 37'-0" LONG STEAM DRUM BEING 


TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION Superheater delivers steam at 750 F. 


total temperature. 
Vogt builds a complete line of bent Water cooled furnace. 
tube steam generators designed to burn solid, : : 
. 2 + : Burners for Oil and Acid Sludge fuel. 


liquid, or gaseous fuels to meet specific op- 
erating conditions. Write for bulletins. 


Dept. 24-BPP 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 


SALES OFFICES: New York, Philadelphia, Chicago, Cleveland, Cincinnati, St. Louis, Dallas, Charleston, W. Ya., San Francisco 
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ter Ave., Wynnewood, Pa 


TEST YOUR TOWER i080 ter cw 


Thanks largely to Marley's “Test Your Tower” crusade, it is 
generally accepted today that the purchaser of a cooling tower is 
entitled to proof of positive performance. Only a test is proof 


positive—and the best season of the year for tower testing is at 


hand. 


So if you haven't done so already, write today for Marley’s, 
technical bulletin lest Your Tower”. It offers a simple, proven 


method by which you can determine how closely your actual tower 


performance measures up to specified performance. Such infor- 
v 


mation is well worth knowing, particularly in those industries 


where the whole t mpo of operations ts closely geared to tempera- Air-Operated Cleaner 
ture of process cooling water. Knowing your tower's capabilities offers no explosion hazards and 


and limitations will also help you make sound plans for the future creates a high vacuum by use of com 
pressed air only 
if you have purchased a tower with plant expansion in mind. Connected to existing compressed 
air lines, this new vacuum cleaner will 
Whatever your situation, it pays to test, and now develop suction twice as great as an 
is the time. Write for your copy of equivalent sized electric unit. It is also 
“Test Your Tower” today! claimed the suction is greater than 
: that created by a 7 hp. electric type 
Founder Member—Cooling Tower Institute this is several times greater in unit size 
The “Vac-U-Max” has no electric 
connections and no moving parts. The 
The Marley Company suction is based on an aerodynamic 
Kansas City, Missouri : principle, and uses 25 cubic feet of 
free air per minute. Its capacity is 20 
gals., and overall size is 33 in. high by 
24 in. diameter 
Usable for either wet or dry pickup 
the vacuum cleaner collects solid waste 
in a reusable burlap bag within the 
container. For wet pickup, the fluid is 
drained from the bottom of the unit 
through a drain cock American 
Balmes Corp., 859 Summer Ave 
Newark 4, N. J 


Circle No 16 on Reply Card 


Free Trade Literature 


DC Motors 


of fractional horsepower sizes are 
described in Bulletin GELA-6068. The 
illustrated bulletin covers the complet 
line of these motors and includes typ 
ical application descriptions, ratings 
and specifications. General Electric 
Schenectady 5, N. Y 

Circle No. 17 on Reply Card 


Testing Instruments 


are listed in a Y2-page catalog 
Many instruments are described in de 
tail, along with pictures of the equip 
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New cost-cutting IRICKLE FLOW process 


uses low hydrogen recycle to get 


99.5% desulfurization of gas oil 


With 80% hydrogen purity, the new SHELL TRICKLE FLOW process yields 
doctor-sweet product at lower cost. 


TRICKLE FLOW operation offers you these five additional advantages: 


1. Smaller, simpler, easier-to-maintain plant 
« No need to rerun product 


« High liquid yields 


2 
3 
4. Sustained catalyst activity 
5 


- Uses a rugged, low-cost catalyst 


Flexible TRICKLE FLOW process has been refinery-proved, and now 
is successfully turning out a premium product in the modern Cana- 
dian Petrofina Refinery. This unit was engineered by the Lummus 
Company. 


We'll be glad to supply further information about this efficient, 
low-cost desulfurization process. Address your inquiry to: 


50 West 50th Street, New York 20, New York 
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PRODUCED BY THE 


MINERS OF COPPER, ZINC, IRON AND SULFUR 


For Removal of Sulfur Compounds 
in Petroleum Refining. 


CONTRACT REQUIREMENTS SOLICITED... 
| We are in a position to supply your 
j; needs on annual, semi-annual, or 
monthly contract basis — also smaller 
{| quantities in drop shipment lots. 


TYPICAL ANALYSIS 
Copper “ee ; 37.00% Minimum 
Moisture , 12.00% Maximum 
Fe 04% Maximum 
Zn ee es oe .01% Maximum 
CHECK THESE Water Soluble . more than 99.50% 
Frea TURES insoluble as copper oxychloride less than 50% 


HIGHER COPPER CONTENT | , 
———__—.; 1. Quality Improvement 


LOWER MOISTURE ? 2. Cost Reduction 


a — 
FINER PARTICLE SIZE | 
Ho 
| 
— 
| 

| 


Other Tennessee Corporation 
products, Ferric Sulfate 
(Ferri-Floc), Copper Sulfate, 
and Sulfur-Dioxide. 


UNIFORMITY 


AVAILABILITY 





For Samples... Make request on your company letterhead. 
TENNESSEE gm CORPORATION 


617-29 Grant Building, Atlenta, Georgia 











Need Engineers for Your Refinery . . . . Petrochemical Plant? 


A quick solution to this problem can be obtained through an employ- 
ment advertisement in our CLASSIFIED advertising section. 


Petroleum Processing serves the refining and petrochemical industries 
and is the number 1 publication in readership, circulation, editorial 
service and advertising value. 


Your employment advertisement will be read by just the type of men 
you need... Waste circulation is avoided. 


Classified Advertising Division 


PETROLEUM PROCESSING 
330 West 42nd Street New York 36, New York 








(To obtain more data on advertised products see page 142) 


What's New! 





ment. Some of the items presented 
are viscometers, Constant temperature 
baths, ovens, timers, balances and 
other apparatus found in physical test 
ing laboratories. Gardner Laboratory 
Inc., Bethesda, Md 

Circle No. 18 on Reply Card 


Instrument Bulletins 


provide up-to-date information on 
new equipment. Bulletin 7040 de 
scribes small-case, indicating pressure 
controllers available in ranges from 
0-50 and 0-200 psi. Specification Sheet 
242-2 describes mechanical flow me 
ters with evenly graduated charts and 
scales. Specification Sheet 248 covers 
the specifications of a differential con 
verter with mercuryless transmitters 
And Bulletin 7202 explains the design 
of quick-connect “Tel-O-Set” instru 
ments. Minneapolis-Honeywell Regu 
lator Co., Industrial Division, Wayne 
and Windrim Aves., Philadelphia 44 
Pa 


Circ le No 19 on Reply ( ard 


Synthetic Lubricants 


made from polyalkylene glycols 
and derivatives. Form 6S500D, a §2 
page booklet, fully describes the uses 
properties, and applications of these 
new products. Of particular interest is 
the section dealing with their use as 
high and low temperature lubricants 
and their special uses in hydrogen and 
natural gas compressors. These fluids 
have high viscosity indexes, low pour 
points and are wax-free, non-carboniz 
ing and non-corrosive to metals. Car 
bide and Carbon Chemicals Co., 30 
East 42nd St., New York 17, N. Y 

Circle No. 20 on Reply Card 


Searching For Oil 


a popular booklet published by the 
American Petroleum Institute, is now 
available in an up-to-date version. Orig 
inally written as an answer to querie 
directed to the API, it is now rr 
written for the general public due to 
its previous popularity. Included are 
the latest statistics, as well as easy-to 
read graphs covering historical data 
on drilling activity, production and 
reserves, and the cost of finding and 
producing oil. American Petroleum 
Institute, Department of Information 
50 West 50th St., New York 20, N. ¥ 

Circle No. 21 on Reply Card 


Heat Transfer Bulletin 


contains data and pictures for cus 
tom-built equipment users. Bulletin 
HE includes a table of heat transfer 


PETROLEUM PROCESSING, April, 1956 





The Answer to Alkylation Maintenance 


New bauxite process removes 99% sulfur. lly adsorbed. The towers are alter 
nately regenerated 


from alkylation reactor effluent 
This new process not only elimi 


lf maintenance problem caused 


teduced corrosion, decreased fouling actor effluent. This compares with 
| and 65‘ Con by residual acid, but also saves 
ventional caustic wash sy 


alkylate fractionating units, sulfur removal obtained in 
tetraethy! lead, due to the improved 


usceptibility of the sulfur-free 


in tetraethy! lead result from tem 
(ite process of treating re- The new bauxite process uses a lead 
coalescer to provide the equivalent of alkylate. Additional advantages in 
This horizontal clude 


elimination of 


uent which has been devel 
oped jointly by D-X Sunray Oil added settling time 
and The M. W. Kellogg vessel separates suspended micro 

scopic drops of acid and sulfur hydro 
carbons. The effluent then percolates 


sh bauxite 


lower acid consumption and 
inhibitors 


The proce is licensed by The 


M W Kellogg Con pany. Design 


standara 


Con pany 


Company. 
months’ experience with 


98 down through medium me are available for five 


shows that it removes 
both acidie and in one ol from 5,000 to 25,000 


where acid and es 


the two treating towers, ranging 


acid and 
of reactor effluent 


from the alkylation re ters are preferen- 


Refinery Process Dwision 


M. WW. KELLOGG COMPANY 
225 Broadway, New York 7, N. Y. 
Ke 0g Interr tion 
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simpler, 
more accurate control 
of oxygen in 


BOILERS...FURNACES...KILNS...DIRECT-FIRED HEATERS, ETC. 


with Gold, 0. Geckman=> 


complete Analysis Systems! 





d n develoy 


; 


ung advanced 


now offers complete 


nstrumentat 


for high 


inalysi ystem 


on ¢ er it lower fuel cost 


e field-prove re already being used by progressive opera 


to boost profit ut cost and they will make the same savings for you 


msist Of Analyzer, and Sampling System all in One compact installa 
for indoor or outdoor location. For severe temperature cond) 
binet in be 


ipplied 
































The diagram (above) shows a typical analysis system for boilers. The in 


coming sample gas is first chilled and washed then passes through a 


Separator where the condensables and solids are removed. The resulting clean, 
dry imple gas flow 
i, ro 


oxygen content | 


under pre 
Sample 


quickly measured, The Analyzer may be used with any 


sure to the Gas Selector Panel (for selecting 


Span” and then into the Analyzer where the 


gases) 
standard recorder or controller 

Result — new speed, simplicity and accuracy 
in controlling air-fuel ratios, with important 


avings in fuel and operating costs! 


ANALYZERS 
Profit Builders for Industry 
1020 Mission Street 


South Pasadena, California 


What's New! 





rates for Various lut tubesheet 


layout tables and calculating 


imple 
Details of heat 


struction are also d ribed 


sheet x hanger con 
Downing 
ton Iron Work In Downington,. Pa 

Circle No. 22 o 


Reply Card 
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High Pressure Meters 
n te 50,000 gpm 


with capacities uy 
Bulletin No. 571 describes 
of high pressure mete! positive dis 
placement, double-ca ind the Gran 
co “Duo-Rotor” met vhich consists 


of two 


three Ly pe 


counter-rotating dynamical] 


balanced rotor turbine This hooklet 


includes dimen 


metering principles 
sions and 
data 


three 


specification engineering 
ind pressure-drop charts for all 
models. A description of the 
accessories for use with these meters 
(with working pressures up to 300 psi 
is also included. Granberg Corp 
67th St., Oakland 8, Calif 


Circle No. 23 o1 


| 40% 
Repl Card 


Expansion Joints 


design guide: Catalog 2/53, a24 


page manual, presents the factors 
which must be considered in the solu 
tion of pipeline expansion problems 
The different types of expansion joints 
how they are constructed, as well 
what their design limitation are 
Much in 


form ot 


all described in thi ouch 
formation 1s present im the 
both are 


charts and tables used in 


solving a sample design problem. Flex 


May vood I} 
Circle No. 24 on Reply Card 


onics Corp 


Fire Pumps 


their drives, ratings and typical in 
Bulletin No. B-1500. a 36 
page manual, describes all the hori 


zontal types of 


stallations 


centrifugal pumps that 
vriter’s Lab 
Mutual Fire 
Compan ind that are 


are approved by Under 
oratories and Factor 
Insurance 
available from Peerless Pump Division 
ot Food Machiner' ind ( hemical 
310 West Avenu 6, Los An 
geles 31, Calif 

Circle No. 25 on Ri 


( orp 
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Ethanolamines 

are fully described in 54 
nical data book of the ime tithe The 
hook 


applications of mono-, d 


describes and lists the many 
nd trietha 
nolamines. Included a1 hemical 
and physical properties, physiological 
properties, shipping spec itions; han 
dling and stor iv proc Mul ind i 
bibliography. Graphi 


illustrations include d 


comprehensive 


tinent to 


PETROLEUM Proc! 





More than 600 HUDSON Solo-aire and Combin-aire Units are 
giving complete satisfaction both in mechanical operation 
and in meeting cooling performance specifications in... 


Solo-aire Units, installed in space formerly occupied 
by water box submerged coolers, are used for con- 
densing and oil cooling, eliminating water circulation 
of 4200 gallons per minute. Previous high mainten- 
ance costs due to water scaling and corrosion are 
also eliminated. 


Solo-aire Units as pictured at left, and Combin-aire 
Units, are minimizing water consumption, lowering 
water treatment costs, and lowering over-all main- 
tenance expense in scores of Gas Processing Plants 
in the United States, Europe, Pakistan and South 
America, 


Solo-aire Units are installed in many of the larger 
main line Compressor Stations in the United States 
for cooling gas, jacket water, and lube oil. HUDSON 
auto-variable pitch fans allowing accurate, automatic 
control of cooler outlet temperature are used in many 
of these installations, 


Vapor at 550°F. is condensed and condensate sub 
cooled in Solo-aire pictured at left. In services for 
cooling of very high temperature fluids, and cooling 
of fluids with which water contamination must be 
avoided, Solo-aires are particularly adapted. 


Y 
“4 ape | | , id Us D “4y @) ha 


ENGINEERING CORPORATION 





FAIRVIEW STATION bd HOUSTON, TEXAS 





LARGE POWER SAVINGS 


and Accurate, Automatic Temperature Control 
with HUDSON AUTO-VARIABLE PITCH FANS 


WHY do Hudson Auto-variable pitch fans on 
Hudson Solo-aire and Combin-aire units not only 


“ve accurate temperature’ control ot cooled 
trcam but save up 10 85% of fan horsepower 
compared with conventional fixed pitch fans? 


< 


BECAUSE fixed pitch fans are usually 
elected to move the ar required under 
conditions of summer air temperature and 
maximum heat load, and needlessly move 
uch maximum quantity even under con 
ditions of winter air temperatures and 
lower-than-design heat loads. With Hud 
on Auto-variable pitch fans the blade 
pitch is automatically controlled by out 
let cooled fluid temperature so that only 
the quantity of air required to maintain 
this temperature is moved. This quantity 
in winter may be only 30° of that re 
quired in summer, resulting in fan horse > ( 
power saving of 85° attributable to 
\uto-variable pitch fans as compared 
with conventional fixed pitch fans 


OVER 200 AUTO-VARIABLE PITCH FANS are providing «a 
curate, trouble-free temperature control in Hudson Solo-aire and Combin-aire 
units, Minute changes in cooled fluid outlet temperature immediately and automatically 
changes pitch of fan blades, increasing or decreasing flow. Control ts effective despite 
changes in heat load or hot fluid inlet temperature, and over ambient air temperature 
ranve of more than 150° | 

Consult Hudson for more detailed information on the application of Auto-variable 
pitch fans to present or future installation 


HUDSON AUTO-VARIABLE PITCH FANS 


Accurately control temperature * Prevent freezing even in extremely cold weather. 
Effect major savings in power * Operate with standard pneumatic instruments. 
Reduce cost of control equipment. ® Have all moving parts of control mechanism 


Eliminate by-pass piping completely enclosed and weather-proofed 


HUDSON 


ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 





TAYLOR 
TRANS-SCAN-LOG* 
CONTROL SYSTEM 


PUT YOURSELF 
IN THIC 


7 


...and ask yourself these questions 


Is scanning and logging, as | understand it, 

economically justified ? 

Perhaps not, if you're thinking just of mechanical logging of 
ill variables, which gives little more than an accurate historical 
record of what has happened. But the new Taylor TRANS-SCAN- 
LOG System makes the operator more than a score-keeper. It 
enables him to instantly viswalize, evaluate and act upon every 
processing irregularity as it occurs without leaving his desk 


in front of the panel 


What effect would the TRANS-SCAN-LOG System have on 

my control room space and operator requirements? 

It will take approximately 60 of the space normal required 
by a standard graphic panel uvzthowt scanning and logging 
[he compactness of this “intelligence center” enables oper 
itor to supervise a greater percentage of the process tjecause 
the scanning and logging equipment is an integral part of the 
process control, one operator can identufy and correct any off 


norma ondition, as well as having a continuous trend record 


Py ' 1 Pro 


Where can | see this unit in operation? 
We cordially invite you to come to Rochester to see this com 
plete data collecting system in operation, because we believe 


that its many unique features do make it economically jpustihed 


Your lLaylor Field Engineer will be glad to make the necessary 
arrangements. Inthe meantime, write for Bulletin 98268. Taylor 
Instrument Companies, Rochester, N.Y., or Toronto, Canada 


Taylor Instruments 


MEAN ACCURACY FIRST 
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viscosities, vapor pressu densities 
freezing curves and other characteris 


tics. A copy of the book is available 


by writing on your company letter 
head to Nitrogen Division, Dept. EA 
Allied Chemical & Dye Corp., 40 Re« 
tor St.,. New York 6, N. Y 

Do Not Use Reply Card 


Platinum Catalysts 


as used in hydrogenation and 
catalytic reforming: one of the many 
uses of the platinum group metals de 
scribed in Form 4683-55-3MX, a 24 
page booklet reviewing present-day 


uses of this type catalyst. A section 


—_-_-.---a ene eee eae = 


S 

| AT LAST... 
A POTENTIOMETER RECORDER 
THAT'S REALLY PORTABLE! 


with technical data on various proc 
esses is included. Baker & Co., Inc 
113 Astor St Newark 5, NJ 

Circle No. 26 on Reply Card 








Heat Exchanger Manual 
In response to the increasing demand SPECIFICATIONS for design of Pyrex brand modulat 
in industry for a truly portable indicat CHART glass shell-and-tube heat exchangers 
16-page Bulletin PE-33 is designed to 


help the engineer choose the right 


ing recorder, we have redesigned our Circular, 12” diameter, 4% 
standard Thermo Electronic Recorder scale width, uniform gradva 

making it 18 Ibs. lighter without 
sacrificing either accuracy, sensitivity 
or durability 


+> === = => 


tions 
equipment for a glass heat-exchange 
CHART DRIVE system Engineering data for deter 
Synchronous, electric, 24-hour mining Capacity requirements of a 50 


In addition to recording temperatures revolution standard other square foot ind “3 | ; aquare foot 
in 19 standard ranges, from —100 to 

100 F. upto 0 to 3000 F., it is also CALIBRATION ACCURACY 
used to measure humidity, solution con 14 of I 
ductivity, speed, pH, direct current, DC 


voltage, power, strain, or any other 


speeds available exchanger system are 


included 
Charts and other information on fluid 
constants, friction loss« surface area 
% of scale span 

calculations and thermal gradients can 
BALANCE CONTROL ACTION 


Continuous null, positive drive 


be found in the manual. Plant Equip 
measurement that can be convertedto a ment Sales, Corning Glass Works 


of slidewire and pen, no gal 


change in resistance or DC millivoltage 


The simple design of the electronic bal 
ancing system of this instrument em 
ploys only three moving parts, and ny 
lon drive gears and cam rolls are used 


throughout for quiet, durable operation 


A cam is used to drive the recording 


pen, thus permitting linear charts to be 


vanometer, unaflected by vi 


bration 


SENSITIVITY 


One slidewire turn (less than 


+ 1/20 of 1% of scale 


DIMENSIONS 


1678" wide by 18%" high by 
7 deep 


TE RUERERASDRESREEAEREAAARARRAADAARALSIIOOI 
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Corning, N. Y 
Circle No. 27 on Reply Card 


Sodium Nitrite 


for rust and corrosion prevention 
is the subject of a booklet issued this 
year for those interested in corrosion 
inhibition Iwenty years ago this 


chemical was used in patented com 


used for almost all measurements, de 


’ pounds for rust-free anti-freezes. To 
spite the non-linearity of the sensitive NET WEIGHT 

day it is used by some oil companies 
element characteristics 40 Ibs 


to protect pipe lines, tankers, and stor 








ige vessels. Used in quantities as small 


We have openings for 
as 200 ppm, sodium nitrite dissolved 


qualified sales engineers 


interested? 


and design engineers with in entrained water will protect petro 


electro-mechanical or in- leum product equipment against cor 
strument experience. In- Solvay Process Division, Al 


rosion 
of application. Selery | lied Chemical & Dye Corp., 61 Broad 
commensurate with ex- wav. New York 6. N. ¥ 
perience | Circle No. 28 on Reply Card 


PVC Pipe 


Write for catalog Section 60-100-! 
covering this latest addition clude resume with letter 


to the growing T-E line. 











Pyrometers * Temperature Monitoring Systems « Thermocouples ¢ Protection Tubes 
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Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires 


e is described in Technical hulletis 

eCrreao Electric Co Mae 80-3, which gives engineering data on 

°° ° Ryertex-Omicron” polyvinyl! chloride 

Rochelle Park Post Office, SADDLE BROOK, NEW JERSEY pipe. This is the plastic pipe that has 
IN CANADATHERMO ELECTRIC (Canada) itd., BRAMPTON, ONTARIO 


~~ = 


long been used in Europe and is now 
being produced in th ountr The 


material is resistant to most industrial 
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(To obtain more data on advertised products see PETROLEUM PROCESSIN« 





G-B DISTRIBUTORS 


Atlanta SYcamore 4-9511 
Billings, Mont 9-2419 
Birmingham, Ala 4-5461 
Brookline, Mass. 
LOngwood 6-8381 

Buffalo, N.Y PArkside 3710 
Charleston, W. Va 3-9467 
Charleston Hts., $C 4-5973 
Chicago . . WAterfall 8-6135 or 
FUiton 5-0550 

CHerry 1-7435 
Cleveland SKyline 1-4200 
Columbia, $. C 2-3361 
Columbus, Ohio . FAirfax 6033 
Dallas, Tex PRospect 7300 
Davenport, iowa 2-6205 
Denver, Colo CHerry 4-6569 
Detroit TAshmoo 5-6000 
El Paso, Tex 3-9611 
Fargo, 4D 4411 
Ft. Smith, Ark. . SUnset 3-1155 
Ft. Wayne, ind. . ANthony 84862 
Ft. Worth, Tex. . FOrtune 4827 
Greensboro, N.C 2-5250 
Gulfport, Miss 3866 
JAckson 9-4649 

ME\rose §-3451 


Cincinnati 


Houston 
Indianapolis 
Jackson, Miss 3-3597 
Jacksonville, Fla 6-7636 
Joplin, Mo Mayfair 4-4366 
Kansas City,Mo.._GRand 1-0700 
Little Rock FRanklin 2-7221 
Los Angeles _ ANgelus 3-6961 
RAymond 3-6521 
7845 
jAckson 6-7321 


Louisville 
Memphis 
Miami, Fla 65-2595 
Milwaukee .. GLenview 3-6786 
Nashville, Tenn 4-6661 

New Haven MAin 4-7682 
New Orleans, La CAnal 7781 
New York woOrth 4-8550 
Oklahoma City . REgent 9.2825 
Omaha, Nebr ATiantic 1155 
Philadelphia . GArfieid 6-8240 
Pittsburgh . CHurchill 1-7100 
Phoenix, Ariz Alpine 4-9764 
Raleigh, H.C 2-3501 
Richmond, Va 82-6748 
Rockford, til 2-3711 

Sait Lake City. Elgin 9-1966 
San Antonio TAylor 2-1509 
SUtter 1-5967 


jUniper 4 


San Francisco 
Savannah, Ga 62461 
Seattie, Wash SEneca 7250 
St. Lowis . . CHestnut 1-0445 
St. Paul Midway 6-7865 
Syracuse, N.Y 73-0216 
Tampa, Fla 4-4911 
Tulsa, Okla CHerry 2 
Tupelo, Miss 2245 
Washington, D.C AD 4-1928 
Wichita Amherst 7-1208 


3145 


See our catalogs in 
Sweet's Architectural & 
Piant Engineering Files 


Anyone 
ah 


Versatile is the word for G-B Snap*On, the 
new one-piece pipe insulation molded of fine 
glass fibers. Whether you need pipe insulation 
for hot or cold piping, in the plant or outside, 

4 to 33” sizes, Snap*On is the pipe cover 
ing for you. 
lightweight and indestructible insulation 
anyone can apply it by simply spreading the 
single seam and snapping the material over 
the pipe. 

As the photo indicates, if you can put a 
man in contact with a run of pipe, he can 
quickly insulate it all by himself with Snap*On 
The one-piece construction of Snap*On re- 
duces labor cost of installation one-third, 


Ya 


Anyone can handle this new 


[) 


can apply 


| AY 
* ())\ anywhere ! 


many cases. Waste is nil, even though plant 
workmen have never used the product before 
nor received any special training in its appli 
cation 

If you can’t say as much for your present 
pipe 


distributor whose phone number is shown in 


insulation, call your nearby Snap*On 
the adjoining column. He'll furnish you sam 
ples data that will 
prove to you that for thermal efficiency, low 
cost application, and permanence, 
nothing like G-B Snap*On. 


and complete technical 


there's 
Call him today 


SUS PINABON precy gen 


Thermal and acoustical gloss fiber insulations © 


266 W. 10th St., 


Pipe couplings and fittings ¢ 
Kansas City, Mo 


Molded gloss fiber pipe insulation 





Safety for an aircraft test facility at Pratt & Whitney 
Aircraft Plant, using BS&B Model DV Rupture Discs. 


Now Handle Even “Tougher” Applications With 
The New Model DV Rupture Disc... 


FEATURES OF THE MODEL DV DISC 


Y Unrestricted, Instantaneous Opening 
In Sizes 1” Through 36” 

VY Greater Safety — Operates Closer To 
Disc Rupture Pressure 

YY Minimizes Metal Creep Due To 
Elevated Temperatures And Pressures. 

V Pressure Ratings: 5 lbs. To Several 
Hundred Pounds 

V Temperature Ranges: Sub-Zero To 
900° F 


USE BS&B SAFETY HEADS! 


Utilize Our Research Facilities In Selecting Model 
DV Discs For “Tough” Applications 


LACK, ~IVALLS & 
RYSON,INC. 


Safety Head Division, Dept. 2-04 


7500 Eost 12th Street Kansas City 26, Missouri 


High 
Temperature 
Alternating 
Pressure and 
Vacuum 
Cycling 


Corrosive 
Service 


(lo obtain more data on advertised products 
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solvents. The 

rd sizes trom 

40) and st) 

vailable by 

other than extrusior ds of pro 

duction. Joseph erso Son 

In PO. Box &f hicago 8&0 
I}! 

Circle No. 29 


V-Belt Drives 


and their histor leve lopment 
are presented in a 36-page pocket size 
booklet. Describing the origin, history 
ind developmenet of the modern V 
helt drive, the booklet covers the evo 
lution of standards in these drives and 
provide ni ine ] i for design 
purpose le fina } er is devoted 
to question at al ‘ sked in the 
engineering Of multip! elt drive 
Allis-C halmer Manufacturing Co 
1218 S. 70th St... Milwaukee, Wi 

Circle No. 30 or C4 ard 


Exchanger Tubes 


are described in mn 1 tolder 
Bulletin TB-329B It nclude all 
pertinent informatior " m Various 
yrades of carbor nad Link 
steel tubing for heat ex ingers and 
condensers. Bott nil d welded 
tubing 1s described th technical 
folder, which also inclu i special 
section dealing i tI roblems of 
installing tube t tT expanding 
method. Babco & Vilcox, Beaver 
Falls, Pa 

Cuirck 


Electric Controller 


part italog: Catalog No. S55 |list 

96 page ll th most frequentl 
used parts ol rion manufacturer 
equipment, includin thing trom 
A(armatures) to ol ) Illustra 
fons accomp | 
tions. A separat 
overs each co rou mnuracturel 
most popula im ty uentl used 
parts and renewal if ownell By 
tributor In ) nal St Nx 

13, N 
Circlh No 


Scientific Discoveries 


stumbled onto | dent i 64 
pug booklet cidenta scientific 
Discover! CSCI twenty impor 
tant screntific 
such name 
Fleming. Includ 
the discover 
with petroleum jell pla henzen 
ring acetvien nad vir topics ol 


cientific histo opies vatlabl 
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New low prices make 


j Larocat 


catalysts 





. se’ + . a > ’ 
youl b ooest bargain! 


Cyanamid 


* ¢ © first to bring you fully balanced 
Hi PV* Catalysts 
* ¢ © leads again in giving you 


more for less money. 


Cyanamid leads the way again by offering you 
regular and high alumina catalysts at. new 
low prices. 

Technological improvements have brought 
savings that can be passed along to you. And 
because synthetics give higher octane yields 
than natural catalysts, these new low prices 
make AEROcAT Catalysts even greater bargains 
for the refiner. 

Cyanamid has consistently pioneered in 
bringing you more for your catalyst investment 
first to bring you microspheroidal catalyst 
first to bring you the greater initial activity of 
a high alumina catalyst—first to bring you the 
greater activity stability of a HI PV catalyst. 

Cyanamid AgrocaT Catalysts are your big- 
gest bargain today, not only in initial price but 
in continued efficiency. Ask your Cyanamid 
representative today for further details. 


© Registered trade-mark *Trade-mork 


PETROLEUM 











<YANANITI ID 


AMERICAN CYANAMID COMPANY 


30 ROCKEFELLER PLAZA we 





in Caneda: North Americor 








READING 


Autodite Temperature Indicators are 
ideal for use in processing and stor 
age rooms, and for installation on 
equipment where temperature indica 
tion is desirable 


Model F-1 (illustrated) is available with maximum visibility dial; 
choice of temperature ranges from minus 60°F to plus 750°F; 
flexible tubing for remote reading or rigid stem for direct pane | 
Adjustable electrical alarm contacts slightly higher. Priced from $2 
Send for new catalog describing Auto-Lite Temperature Indicators 
and Recorders 





THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
WEW YORK + CHICAGO + SARNIA, ONTARIO 


TEMPERATURE INDICATORS AND RECORDERS 

















How’s Your Permanent Reference File? 


It Will Pay You to Put into it: 


HEAT EXCHANGERS 


A special 32-page Petroleum Processing Report 
from the March, 1956 issue 


—what they are —where they are used 
—how they are made —how to handle them 
—how to design them —how much they cost 


Single copies—$1.00, postpaid 


Send orders to: Here's a new, easy way to 


Readers’ Service Dept. order single copies. Circle 


Petroleum Processing OR number R-8 in Area C of the 
330 West 42nd Street Readers’ Service Card in 


New York 36, N. Y. this issue—pp. 143-144 


(New York City residents add 








f lo obtain more data on advertised produ iS See page 142) 
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when addressed on company letter 
head to Schaar and Co 754 West 
Lexington St., Chicago 7, II 

Do Not Use Reply Card 


Chemical Rubber 


has great resistance to deteriora 
tion. Bulletin A-SO9 describes the 
composition and methods of manu 
facturing “Hypalon a chlorosulfon 
ated polethylen This vulcanizable 
rubber is made by reacting polyethy 
lene with chorline and sulfur dioxide 
The product has great resistance 
against oxidizing agents or ozone, and 
it is Claimed concentrations as high as 
60,000 parts per million of ozone 
have no affect on “Hypalon” com 
pounds. Elastomers Division, I | 
duPont de Nemours & Co Inc 
Wilmington 98, Del 

Circle No. 33 on Reply Card 


Cathodic Protection 


against existent corrosive action 
or to prevent corrosion damage on 
new installations. This is the subject 
for a technical brochure Cathodi 
Protection System for Corrosion 
Control.” The possible savings result 
ing from cathodic protection to un 
derground pipe lines 1s tihustrated with 
case histories Ihe Harco Corp 
16963 Broadway, Cleveland. Ohio 

Circle No. 34 on Reply Card 


Corrosion-Proof 
Exchangers 


are made of impervious graphit 
Iwo new types ol heat-ex hange units 
the cubical and the cross-bore ire 
described in Bulletu No 537 The 
cubical unit provides the greatest pos 
sible amount of transfer per unit 
volume by containing all heat transfer 
within a small graphite cube The 
cross-bore exchanger uses a one 
piece cylindrical bundlk ind has the 
same overall dimensions as a standard 
tube-and-shell unit. Both exchangers 
have cross-drilled passages in solid 
blocks of impervious graphite. Design 
pressure is 150-200 psi. Falls Indus 
tries, Inc Aurora Road, Solon, Ohio 

Circle No. 35 on Reply Card 


j 


Pipe Fittings, Flanges 

made of unplasticized polyvinyl 
chloride: PVC Pipe Fittings & Flanges 
i booklet describing the history of this 
material, its advantages, and the di 
mensions of fittings made trom it 
Included are tables of chemical resist 
ance, flow vs. pressure loss, recom 


mended support spacing, operating 
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. IT TAKES ONLY 
/ ONE GALLON 
OF UOP *5 





1 GALLON 


, 


TO KEEP 100,000 GALLONS 


\ 
OF GASOLINE... 


UOP #5 Inhibitor is the most eco- 
nomical you can use. And by expe- 
rience and test it 1s also the best 

the only inhibitor that can handle the 


really tough stability jobs 


Actually, only 5 molecules of UOP 
#5 will protect as many as 1,000,000 
molecules of today’s tailor-made 
gasoline from the formation of gum, 
the one universally recognized cause 
of engine manifold deposits. It’s ef- 


fective, too, in preventing the decom- 


(>) universal 


\ 


® 


Gum-Free! vw : 








Is it any wonder that UOP #5 ts the 


position ol in stored gasoline 


standard of comparison in the industry? 


Just as the methods of making better 
gasoline keep changing, so do the 
techniques of finishing gasoline for 
maximum gum stability and engine 
cleanliness. We will be glad to share 
our experience in this field with you 
in attacking a current stability pro- 
blem or in reducing costs on present 


processing. Just write us. 


PRODUCTS DEPARTMENT 


Oll PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 





PETROLE! 


M Né ril |‘ (lo 


ol fain 


more 


data on advertised products see page 142) 





Slime Control... 


..»Chlorination of Cooling Water Circuits 


Heat transfer losses caused by slime forma- 
tion on condenser and heat exchanger water- 
side surfaces can be eliminated by chlorination 
of the cooling water. Water and air-borne 
organisms —the cause of slime formations — 
are effectively and economically controlled by 
Wallace and Tiernan chlorination systems. 
The Wallace and Tiernan Series A-664 Chlori- 
nator shown above is one of a complete line of 
W&T chlorination equipment, designed to 
give dependable chlorination at all feed 
ranges. It is used at large plants where cooling 
water chlorine requirements call for a durable 
high capacity unit. 


We Invite Your Inquiries 


Technical information on cooling water chlo- 
rination is available in our free booklet, 
RA-2061-C. Bulletins on chlorination of indus- 
trial process water and industrial! waste treat- 
ment arealsoavailable. Write us for your copy. 





VY WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 


(le 


) 


obtain more data on advertised products see 
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pressures, and physical properties of 
three different gradk lube Turns 
Plastics, In 2929 Magazine St 
Louisville 1, K 

Circle No. 36 on Rep! 


Physical Properties 


of synthetic organ emicals 
Booklet F-6136 i 24-page edition 
tabulates data on mor than 350 of 
ganic chemicals rranged by related 
groups with information on ipplica 
tions. Carbide and Carbon Chemical 
Co., 30 East 42nd St... New York 
N.Y 

Circle No. 37 on R 


Softeners, Clarifiers 


for water their ck yn and sele 
tion are discussed in Jechnical Ri 
print 1-135. The increasing industrial 
use of high-rat larifiers and soften 
ers, based on advantages of smaller 
size, shorter retention tim ind lower 
cost, are discussed in th reprint 
Graver Water Conditioning Co 16 
West 14th St., New York 

Circle No. 38 on Ri 


Piping Insulation 


made trom asbesto liato ceou 
silica and lime ts described in booklet 
Thermobestos Pipe and Block Insula 
tion.” Explained is why this complete! 
inorganic insulation has extreme lght 
ness, strength, chemical stability and 
low conductivity Included ire heat 
transmission tables Johns-Man 
?2 E. 40th St., New York 16, N. Y¥ 
Circle No. 39 on Re i Card 


Oxygen Analyzer 


is described in Bulletiy 5-8 29-56 
which explains the operation and con 
struction of the “Magno Therm Oxy 
gen Recorder.” Based on the unusual 
property of gaseous oxygen, its attrac 
tion into a magnetic field, the analyz 
ind integral recorder can be used for 
the control of catalysis regeneration 
flue gas analysis and safety checks on 
inert gas or explosive mixtures. The 
Hays Corp., Michigan City, Indian 

Circle No. 40 on Reply Card 


Radiation Processing 


is explained in Bulletir 
page booklet discussing radiat 
chines and their application 
essing and research. Chara 
of the various forms of radiatio 
efficiencies and special applications 
ind required power output are pre 
sented with text and graphs. High 
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ai THE CASE OF THE 

apades in 

dustry PERIODIC PUMPING PROBLEM AND 
THE PATIENT PLANT ENGINEER 


ub glub bedubtub 
this situation’s becoming impossible),"’ glubbled Barney, 
the patient plant engineer 


Ub tub ud ub tub ud ub tub 

(I’ve tried and I've tried and I’ve tried),"’ bubbled Shorty, 
his faithful, conscientious assistant, 

*‘Bud dub pubs wud hubtub dub slubb 

(But the pumps won't handle the sludge)—it ruins them 
every time.” 


“Wub, subtub’s gub tub bub dub 

(Well, something's got to be done),’’ answered Barney. “Or, 
I'll lose my patience AND YOU'LL LOSE . well, you'll 
be an ex-faithful, ex-conscientious assistant plant engineer.” 


With that, Shorty stubbled away in the direction of his 
office and catalog files 














“T've got it,” shouted Barney. “It So he called in his nearest SK 


says either an SK Jet Eductor 
or Syphon is good for pumping 
liquids where solids or semi-solids 
must pass through the apparatus 
and is ideal for use where pumping 
is periodic.” 


Sales Engineer who made an on 
the-spot survey of the situation 
and, because of certain special 
considerations, recommended the 
use of an SK Fig. 264 Water Jet 
Eductor 
































|" PATIENCE REWARDED 


It paid to be patient. Now, the recurring drainage 
problem has been solved, simply and inexpen wows | Get ac quainted with 

sively. The SK Fig. 264 Water Jet Eductor uses —s shalt all types of SK Jet 

pressure liquid, entering the eductor through a , ‘4 Apparatus, Send for 
nozzle, to create a vacuum in the line which | Ms he tee a copy of Condensed 
causes the suction liquid to flow up into the body aunt Bulletin J-1 

of the eductor where it is entrained and dis ; “3 at Make 
charged. Solids and semi-solids present no 
problem. Since there are no moving parts and 
the eductor is seif-priming, the jet is ready to 
operate when required 


MORAL: 





“use of a 
qualified specialist 
your nearest SK 


Sales Engineer 











eo —-—. 
* 





chullé and Koeriing 


COMPANY 


MANUFACTURING ENGINEERS 


2247 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 














ARE YOUR FILES 
UP TO DATE? 


Send for these reprints of articles which have ap 
peared in PETROLEUM PROCESSING 


Just circle the proper number on Area “C” of the 
Reader Service Card, pages 143-144. We will send 
the reprints right away, and send you a bill 


@ The Heat Exchanger—covering process and mechanical design 


cost estimating factors, types of construction, etc. appearing in this 
issue. 32 pages—-$1.00: Circle RB 


« Vaporization Equilibrium Constant and Activity Coefficient 
Charts—for conditions up to system critical point. 48 pages 
$1.50: Circle R1 


@ Refinery Instruments, What Makes Them Tick?—covering flow, 
level and temperature measurement; controllers, control valves and 


pneumatic transmission. 40 pages—$1.00: Circle R2 


@ Catalytic Reforming Survey —with trends, theory and processes 


for catalytic reforming and aromatics recovery. 48 pages—$0.75 


Circle R3 


@ Chip-n-File Sheets. $0.20 each, or any 6 for $1.00. Process 
Data Sheets (PDS’s) are 3-page fold-outs with flow diagram, 
process description, conditions and economics. Engineering Data 
Sheets (EDS's) are two pages on special heavy paper to allow re 


peated handling and use 


PDS No. |, Ethylene Oxide Circle R4 

PDS No. 2, Butadiene + Butanes Circle R5 

PDS No L’Azote Ammonia Circle R6 

PDS No. 4, Ethylene—Kellogg Circle RY 

PDS No. 5, Fluid Coking Circle R10 

EDS No. |, Pressure Fundamentals Circle R7 
EDS No. 2, Temperature Fundamentals Circle R11 


Prices for quantity orders furnished on request 








(To obtain more data on advertised products see page 142 
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Voltage Engineering Corp., 7 Univer 
sity Road, Cambridge 38, Mass 
Circle No. 41 on Reply Card 


Laboratory Glassware 


is catalogued in a new 206-page 
publication, LP 36, now available 
from the manufacturer, Corning Glass 
Works. Among items listed for the 
first time are color-coded pipettes 
centrifuge tubes with screw caps, pre 
cision bore tubing. new fritted filters 
and new bell and rectangular jars 
Laboratory and Pharmaceutical Sales 
DD pt.. Corning Gla Works. Corning 
N.Y 


Circle No. 42 on Reply Card 


Did You Miss These? 


The followin fers reviewed 
ortvinally in’ December have 
aroused considerable interest 
lhey are repeated briefly as aser 
vice to those who mieht have 
missed them the first time they 
appeared, For detail or litera 
ture, please use the regular Reply 


Card in this issue 


Sand Blasting Tool 


cleans the inside of pipes by 
merely passing it through a pipe or 
tube to remove scale or deposit. There 
is no need to rotate either the pipe or 
the tool 
The “Torno-Blast” cleans by whirl 
ing the sand, or other abrasive mate 
rial, under great pressure over a coni 
cal diverter that covers a complete 360 
degrees. J. C. Fennelly Co., 1485 Bay 
Shore Blvd., San Francisco, Calif 
Circle No. 43 on Reply Card 


Valve Actuator 


converts electrical signals into a 
hydraulic stroke for operation of a 
control valve 

This self-contained unit includes 
control valve, hydraulic power source 
and proportional positioning mechan 
isms that can be used with existing 
electronic controllers. Outside connec 
tions consist of the signal wires from 
the controller and an electrical powet 
supply 

Ihe signal current is applied to a 
high-resistance coil (3000 ohms of 
more) which moves in a magnetic ficld 
Linked to the coil is a patented jet 
pipe which converts an electrical sig 
nal of less than 5O milliwatts into 
thrusts of 600 Ib. or more. The valve 


moves at a speed of | in./sec pres 
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Walls 
For High Temperature Applications 


Here's a job-proven idea which is designed to 
pare the costs of suspended furnace enclosures. 
It's used when temperatures are going to be high 
and when expensive special alloy supporting 


castings must be used. 


Two different castings are used. The first, an 





alloy clip casting is embedded in the tile where 


* 


x 


temperatures are highest. This, in turn, is fastened 


to a standard cast iron support. The design 


x 
& & & 
x «x x & 


permits the most economical use of costly alloys. 


A. 


x 
x * 


aS 


This is a Bigelow-Liptak BI-MET wall and it is 


ie 
De 
os 
‘a 
K 
r 
i 
hs 
k 
7 
, > 
~» 
K » 


another example of B-L’s efforts to produce 





quality furnace enclosures at lower and lower 
initial costs. Remember: a suspended enclosure for 
a boiler, a refinery heater, or any other type of 
installation, will last longer, have less down time for 
a oe. repairs. That makes a suspended job the cheapest 
tye il yl 
in the long run. Want to cash in on savings like 


The 414 inch wall these? Contact the B-L office nearest you. The 7 inch wall 


BIGELOW-LIPTAR (o:potation 


AND BIGELOW LIPTAK EXPORT CORPORATION 


2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Ju Canada: BiGELOW-LIPTAK OF CANADA, tTD., “Joronte, Ontario 


ATLANTA @ BOSTON © BUFFALO © CHICAGO © CLEVELAND © DENVER © HOUSTON © KANSAS CITY, MO. © LOS ANGELES © MIAMI 
@ MINNEAPOLIS © NEW YORK © PHILADELPHIA @ PITTSBURGH © PORTLAND. ORE © ST. LOUIS © ST. PAUL © SALT LAKE CITY e 
SAN FRAN CO e SEATTLE @© TULSA © MONTREAL @ SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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ent stroke lengt! 

Askania Regulator Co., 

tario St.. Chicago 11. | 
Circle N 44 on R 


Mass Flowmeter 


adjusts for variations 

vravity trom O.600 to 
measures flow ov 
to | or mor 

[he entire rang 
scales. The flow 
cally to the prop 
when the flow 
the rane ‘ T ni Nn opel 
Fluid den tantly me; 
ny means ol 
ingular rotation | 
ity is produced. An 
the detector unit 


ment readings for f c gray 
ity. Accuracy 1s v of full 
scale for each of the fi Potter 
Aeronautical Co., Route +22, Union 
N. J 

Circle No. 45 on Reply Card 





Solvent Recovery 


50,000 KVA 
INTERRUPTING CAPACITY system using activated carbon 
described in 36-page booklet. Forn 


C & Mi 2200-5000 VOLT 44100 gives technical data om at 
Motor Starters ee xk 


arbick ind 


bon Chemicals Co x0 | t 42nd St 
These EC&M Div. 1 combination Starters / New York 17. N. ¥ 


vaporized solvent il 


for Class I, Group D locations give refin Circle No. 46 on Repl 
ery engineers and construction and design 


companies top value, They require less 


Heat Loss Graph 


floor space line, motor and control 
leads are brought to conduit connection eliminates calculation normall 
box for quick installation and high required in determining optimum ap 
interrupting capacity is inherent - . plic ation ol mineral wool block 


50,000 KVA,and no fuses required ind white finishing-cement insulation 


Standard thicknesses of block insula 

Oil disconnect switch (on top) may be ADVANTAGES of this Battery . 
of ECAM Starters in a refinery tion from 1 to 4 inche ire plotted for 
locked open or closed . view windows . Combiention Seastes with 
on both sides show switch contacts. Rear self-contained Oil Disconnect 
Switch F and for outside sur e tempera 

oil-tank has potential transformer for 2. All internal wiring complete tures up to 220° F. Baldwin- Hill ¢ 

. i e 0) div } | 0 
220-volt push button circuit. Type ZHS leads brought to conduit i 
box for easy connection to lrenton. N. J 

(50,000 KVA) Magnetic Contactor may power ond motor leads p le N 47 ; 
3. Heavy duty contactor has rel oO on Reply Card 


hot-surface temperatures up to 1700 


be raised above oil for inspection without 
alloy contacts 


disconnecting any bolts or leads 4. Slender design reduces floor ‘ 
“a ' _ Desiccant Dryers 
Before buying, investigate EC&M Com 5. Thermal.-Magnetic Overload 
. Relays give accurate motor pro 
bination Starters they provide tection trip instantly on 
foults Bulletin No D-100 « XJ Mains 
6. Simple J-wire time-delay 
maintenance and they're complete in UVP push button circuit 


for air. gases, and liquid 


economy in installation, operation and 
principal variables of dr 


and the effects temperatur 





every respect 

sure have on. the 

Write for descriptive Booklet 1062-VI1II specific application hart iid 
selection of a required dr An 


THE ELECTRIC CONTROLLER gineering reference data section pr 


sents charts and tables rela to des 


& MFG. co. iccants, pressure droy f velocity 


aed | 
4496 LEE ROAD ° CLEVELAND 28, OHIO and temperature. C. M. Kemp Manu 
facturing Co., Baltimore, Md 
Circle No. 48 on Re 
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Your customers want 


... {rom compounded motor oils 


...and Oronite 
provide these qualities! 


The modern automobile 
demands better motor oils and your customers 
are well aware of this fact. Throughout the 
nation, marketers of Oronite additive com 
pounded motor oils are gaining better sales 
positions with superior products they market 
With Oronite additives you can prove “engine 
cleanliness” and engine protection to your 
customers. 


ORONITE CHEMICAL COMPANY 


EXECUTIVE OFFICES: 200 Bush Street, San Francisco 20, California 
SALES OFFICES 
450 Mission Street, San Francisco 5, Calif 
714 W. Olympic Bivd., Los Angeles 15, Calif 
30 Rockefeller Plaza, New York 20, N. Y 
20 North Wacker Drive, Chicago 6, Illinois 
Mercantile Securities Bidg., Dallas 1, Texas 
Corew Tower, Cincinnati 2, Ohie 


Ry 


ORONITE 
CHEMICAL 








Custom-formulation to an individual oil 
marketer's needs is an Oronite specialty, By 
tailoring to your base oil and individual needs, 
you can provide your customers with exclu 
sive, made-to-order motor oils 

Why not talk it over with a lube oil additive 
spec ialist. Contact the Oronite office nearest 
you 





The Year Advertising Helped 


a ok ey Oe eee eS ete. Se 


N 1954 we had a business recession in the 
Unite States. Sales fell about 4% during 
the year. If management had followed the his 


toric pattern of business ups and downs, adver 


fallen much further 
did not 
made to 


tising volume would have 
But in 1954 the volume of advertising 
fall. It increased over Every effort wa 


j 


timulate sales when sales were needed to sustain 
prosperity 

Phis was something entirely new under the 
sun. It had a powerful influence in making the 
recession of 1953-54 one of the mildest on 
record. It helped greatly to speed business on 
to the record-breaking levels it has attained 
today 

There are several reasons why America’s 
business management attacked this decline in 
sales with more advertising. One of them grev 
out of the yreatly strenygthene d position ot the 
American consuming market. Consumers’ in 
come after taxes has been rising an average of 
over $10 billion a year since 1946, and this 
rising income is more widely distributed than 
ever before. Furthermore, consumers have piled 


up reserves of about $215 billion in cash or its 


equivalent. These reserves offer a new and 
powerful inducement to increased selling an 
rdvertising effort even in the face of a pos ible 


decline in consumer income 


l aking the Longer Vieu 


However, the principal reason why a Sale 
cline was attacked with increased advertising 


iS Manayement § new-foun nviction tl 


good advertising 1s essentially an investme 
in the development of a market. Successf 
development requires sustained investment 
The inclination of business management to 
take this longer view, is, of Course, motivated 
by the fact that the American market, with 
over 34 million consumers being added annu 
ally, is growing at a prodigious rate 

Ten years ago only a handful of companies 
had plans for investment in new producing 
facilities extending beyond the current yeat 
Today almost all leading companies have in 
vestment programs running some years ahead 
And keeping pace with these long-range 
business investment plans has been the devel 


opment of sales and advertising programs to 


» McGraw- Hill | 


PUBLISHING COMPANY, INC 
330 West 42nd Street, New York 36, N.Y 


+ 


HEADQUARTERS FOR 


BUSINESS INFORMATION 
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tomorrow's greatly expanded markets in all are Now investing 
This crucial role of advertising in providing abou billior nually—clearly is of cru- 
power for Our economy is gaining lal importance tO Our CONtinued prosperity. 
eater recognition every day. In his recent In performing its k role in past 
ok, “People of Plenry,”’ Professor David M American 
ytcer of Yale University remarked: ‘‘Advertis potential. [1 
is not badly needed in an economy of it never 
urcity, because total demand is usually equal 
» or in excess of total supply, and every pro 
cer can normally sell as much as he 
It is when potential supply tri economi 
mand—that is, when abundance prevails— ing surely 
advertising beyins to fulfill a really essen American econon 


| 


lal economic function new and construc 


Advertising’s Key Role 


loday abundance so « mpletely prevails inthe 
United States that it has been conservatively 


estimated that as much as a third of everything 





ottered tor sale falls in the realm of “optuonal 
consumption That is, consumers can “take 
cave if witho any immediate personal One of the surest means of expanding 
ynnvenience. But if they decide to “leave it your sales volume to today's $150 billion 
will not be far industrial market is through dominant 


nomi lepression 
sr casennin advertising—i idvertising in the publications directly 
serving your Major customers and pros 
pects 
McGraw-Hill’s business and technical 
publications can plive you quick iccess tO 
the men who initiate, specify and approve 
the pure hases of industrial products and 
services. Because all are leaders in their 
respective fields, you are assured a maxi 
mum return on your investment when you 
specify a McGraw-Hill publication to 


carry your advertising to your most im 


PRET cere re portant markets 
teeter 5 eb to rk tl 
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EDITORIALS ... 


“Blended-at-the-Pump” Gasoline 


S' N Oil 
b 


ing 
tem mvolve 


to Sun 


CQ. has begun testing a new way of blend 


motor gasoline at the 


service station. The sys 


a special pump, built by Wayne Pump Co 


own specifications. This pump draws a regular- 


ade gasoline from one underground tank and a special 


octane concentrate’ from another proportioning and 


blending the two according to a pre-selected ratio to 
deliver any one of 
Sun 


iwcording to 


live grades of gasoline. The lowest 


yrade | regular Blue-Sunoco (about 93 octane, 


one recent survey); the highest i aid to 


rate over 100 octane 


Sun 


requirements 


move is 


based on wide 


the spread in octane 
Frank R. Markley, Sun's 
Even among the 1956 


iutomobiles there is a spread of at least 10 octane num 


of different cars 
marketing vice pre ident, state 


bers between the needs of the lowest- and highest-com 


pression engines.” Sun believes it should meet the higher 


requirements of today’s engines—but at the same time 
relieve the owner of an older car from paying for more 
quality than he needs 


Ihe 
mixture of a small number of specially selected hydro 
stocks 
and combined with tetraethyl lead 


octane 


concentrate is described by Sun as “a 


carbons, blended with from a Sun-developed 


proce Presum 


ibly it is high in aromatic 


since Sun has considerable 


catalytic reforming capacity, as well as facilities for ex 
tracting selected aromatics 
So far, this novel marketing 


the Orlando 


scheme is being tested 


in only Fla., area. And admittedly it is 

timed primarily at attracting more gasoline business to 

Sun 
But 


trons if 


tations 


refiners should be asking themselves 


this 


two ques 


blending-at-the-pump” proves successful 


and is adopted on a wide basis 

One deals with the effect this type of operation would 
have on blending at the refinery. We think it will prob 
ably not reduce a refiner’s 


blending activities, but will 


implify them. Instead of blending different qualities of 
marketing (Sun’s Blue 


in Florida to 94.3 in New 


gusolines for ditlerent areas 


Sunoco may vary from 92 
York 


of gasoline 


the refiner would have to blend only one grade 


Ihe 


local needs by varying the proportion of each 


and one concentrate marketer would 
uit he 
he used. An indirect benefit might be to loosen up stor 
wwe at the refinery 

A second question has to do with the problem of 
fuels for the gas turbine automobile of the future—and 


we're assuming there will be both such an automobile 


ind such a problem. Here we think Sun's scheme may 
possibly hold the solution. If the revgular-grade used for 


blending purposes is a clear fuel of comparatively low 


it could be used alone tor turbine en- 
And the higher 


engines could be 


octane rating 


gines octane grades for reciprocating 


blended by increasing the amount of 
concentrate used 
Mavbe We Tt 


teresting dream 


but at least 
And we 


an old problem 


just dreaming they are in 


not nightmare idmire Sun 


or its unusual approach to tailoring 


msoline to meet your customers need 


A Dime a Day for Corrosion 
| AST month 
4 and 


metallurgists assembled in New 


a group of 2,000 engineer chemists 
York to ex 


change ideas on a really hot Lope corrosion. They got 


tovether for the annual conference of the National Assn 
of Corrosion Engineers 
We 


cost 


dont want to detail here how much corrosion 


the petroleum industry remind 


$2?0 


except to vou 


that one pretty reliable estimate puts it at over 


million a year for refineries alone 


But we out of the 


estimated country-wide that corrosion 


vere struck by one figure that cam 


meeting.. It was 
eats up over $6-billion annually in direct costs for pro- 
tection and replacement 

Phat figure means that every person in the U.S. each 


hid 
Look at it an 


year pays about $35 more for goods and service 


den in their costs, because of corrosion 


other way and you can say that every day 


you have to 
throw a dime into the gutter 
That's bringing it pretty close to home—even if those 


are thin dimes being tossed away 


Come, Senator—Look More Closely 


\! NATOR ALLOTT (a Republican from Colorado) 
\ 


appeared before a Senate Appropriations subcom 


mittee last month and charged that the oil companies 
have failed to show progress in perfecting methods for 
commercial production of oil from shale 

He was 
Budget 


Bureau of 


arguing for putting back into the Federal 
the 
Wyo 
two facts 


1945 ha 


funds to me used for shale-oil studies by 
Mines at Rifle, Colo., and Larami 
We'd like to remind the Senator 
1—The Mines 


spent millions of 


of only 


Bureau of 


since already 


many tens of dollars on shale oil 


studies—and hasnt yet 


come up with commercially 
practical methods of making liquid fuel 
2—Union Oil Co 


million for 


from the stuff 
of California last year allotted $5 
a pilot program aimed at commercial shale 
oil operations, and has let the engineerin 
a 1,000 ton 


Of course, we realize that Colorado ha 


contract for 

day shale retort 

i lot of shale, 

Allott has the interests of hi 
But wouldn't it be 

little bit 


taxpayers in the other 47 


and that Senator constitu 


ents at heart nice if the politicians 


would be a less selfish, and think about the 


States 
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Information! How to Purchase 
WAAL AAA SAY, 
and use RADIOCHEMICALS - 
PSST TAA AALS 


BAKER & ADAMSON 


2 llustration from catalog showing use of radiwactive 
Radi h i Is io 
adiochemicais | 


ston ring to study engine wear (Standard Ou iN J) 
’hoto 





‘ . ° ° The ready detectability of 
Industrial and research applications of radioisotope ; radiochemicals makes them 


reagents are increasing by leaps and bounds. Vir- eutremety OTNOOS Fat 
tually every field can use them profitably. That’s 
why Baker & Adamson’s special 24-page radiochem- 
icals catalog is a “‘must” for everyone who wants to 


analytical purposes 


learn more about these unique new nuclear tools. FINE CHEMICALS 


The booklet is simple, clear, instructive; writte 
The booklet i simple, lear, instructive; written a alt 
for the non-technical management man as well | 
as the laboratory scientist. Besides telling what 

radiochemicals are, it includes: 


Information on the most important fields of use REAGENTS 


Complete listings of the full line of B&A Radiochemicals 
including Carbon-14 Labelled Compounds and Deuter A minimum of special facilities in adequate 
ew establish a program using radioimotope reagents 
ated Compounds as made for B&A by Tracerlab, Ince 
Formulae, specific activities, energy in MEV of principal ATTACH TO YOUR LETTERHEAD AND MAIL 
radiations 
© 
Data on prices, packaging, shipping and handling BAKER & ADAMSON PRODUCTS 
GENERAL CHEMICAL DIVISION 
Details on how to obtain necessary AEC authorization ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6,N. 
GET YOUR FREE COPY! Fill in coupon or write Please send a copy of catalog.’ Haker & Adamson Radiochemicals”’ 
today on your letterhead for a copy of Baker & Adamson 
Radiochemicals and learn how you too may benefit from 


using them in your research and development programs 


Position 


BAKER & ADAMSON Kidd tid cde 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y 
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NEW Distributing System’ com 


pletely non-corrosive header and laterals of redwood stave con 


struction banded with stainless steel nozzles of porcelain and 
stainless steel. All headers and laterals are provided with cleanout 


valves and plugs for flushing during tower operation 


NEW Joint Connectors’ 


Unique round-headed socket nuts present a greater 
bearing surface to the wood than does bolt shank 

allowable value per connector is increased. This 
together with the heavier gusset plate design, effec 
tively multiplies each joint’s allowable load 


*Patent applied for 


The new improved Fluor Model “FPA” Induced Draft Cooling 
Tower is an ideal balance between standardized construction 
and a tailor-made tower. It reflects Fluor Products’ concerted 
effort—in the face of rising costs—to maintain and improve 
quality for lowest" first” cost. It retains the time-proven design 
features of previous models of Fluor Induced Draft Counter- 


flow Towers . plus new design features that deliver maximum 


FLUOR PRODUCTS COMPANY 


iv S!|OnN O F THE FLUOR COR P 


ENERAL OFFICES WHITTIER, 


ORATION > ae 


NEW Fan Deck and Stack piavona 


decking, blocking and stress strips form a structural diaphragm 


which distributes live loads — wind, vibration 
ing. New stack has stre 


uniformly to all brac 


» Strip around entire periphery 
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NEW "Offset Louvers... 


Set three feet out from side, yet require no greater 
basin dimensions. Air is drawn into tower with less 
pressure drop Improvement in winter Operation 

cing problem formerly associated with louvers ad 


jacent to tower columns eliminated 


service and performance from all components For optimum 
cooling ¢ ipacity per square foot of ground area for a com 
bination of the best in structural design and quality proven 
mechanical equipment at the most favorable price and for 
new design features which ensure year-in, year-out, trouble- 
free service, look first at Fluor’s “FPA™ Tower—your “best 


design buy” in cooling towers. Inquiries for details are invited 


SALES OFFICES and REPRESENT 
ATIVES in: B ingham, Bostor 
Denver. Detr 


ASSOCIATES 
la Lid. T 


CALIFORNIA ae 





